J. Product. & Dev., 22(1): 11-28 (2017)

GROWTH PERFORMANCE, CARCASS TRAITS AND BLOOD
CONSTITUENTS OF WEANED NEW ZEALAND WHITE RABBITS
AS AFFECTED BY INCLUSION DIETARY Moringa oleifera LEAF
MEAL (MOLM) IN THEIR RATION.

A. A .Gomaa; A. A. Rashwan and M. I. Tewfik
Animal & Poultry Production Department, Faculty of Technology and
Development, Zagazig University, Zagazig, Egypt

ABSTRACT:

The present study was conducted to investigate the effect of
replacement 20% of the total amount of the soybean meal (SBM) in the
ration (equal 3.6%) with (5.2%) Moringa oleifera leaf meal, (MOLM) on
growth performance, carcass traits, meat quality and blood constituents
of growing New Zealand White (NZW) rabbits from 5 to 12weeks of age.
A total 40 growing NZW rabbits 5 weeks aged and a body weight of
56515 g and was divided to two experimental groups (20 rabbits in each
group has been deployed to five replicates by 4 rabbits in each). The first
group, fed the basal ration (zero% MOLM) a served as control, the
second group fed diet contained 5.2% MOLM (replaced instead of 3.2%
SBM, which represent 20% of the used total amount of SBM in the
ration). Ration was iso - caloric and protein.

Results were discussed and the most important results have
summarized as follows: there is no differences in the final weight and
weight gain of the rabbits at 12" week of age. The Results of carcass traits
showed absence of significant differences in the weight of each of the
blood, fur, kidneys, liver, heart, head, and the spleen between the two
experimental groups. Also no significant differences were recorded for the
meat components (moisture, protein, fat, fiber and carbohydrates) between
the two groups. As well as there were no significant differences in the
assessment of blood constituents, whether for rabbits fed moringa or
control group in each of total protein, albumin, globulin, GPT, GOT,
creatinine, uric acid, glucose, hemoglobin, red blood cells, white blood
cells, blood platelets. No Specific direction was observed to distinguish any
of the two groups, The obtained results showed that the highest economic
efficiency was (88.28%) for the second group which fed diet contained
3.2% MOLM, while, the first group (control) was (81.47%) respectively.



12 GOMAA et al.

Conclusively, it can be concluded that, Moringa Leaf Meal
(MLM) can be used safely in feeding NZW rabbits to alternate a part of
rabbit food (Soybean meal) with untraditional food in Egypt such as
(Moringa oleifera Leaf Meal) without any adverse effect on the growing,
slaughter test, meat quality and blood characteristics.

Keywords: Growth performance, Carcass traits, blood constituents,
economical efficiency, Moringa oleifera, soybean meal,
growing Rabbits.

INTRODUCTION:

In developing countries such as Egypt, efforts have been made towards
solving feeds shortage by investigating more unconventional feeds for
availability in animal feed, Soya bean meal have been widely and successfully
used as conventional protein sources for livestock (Sarwatt et al., 2002).The
recommended policy is to identify and use locally available feed resources to
formulate diets that are as balanced as possible (Guéye and Branckaert, 2002).
There is the need, therefore, to explore the use of non-untraditional feed sources
that have the capacity to yield the same output as conventional feeds, and
perhaps at cheaper cost.

Hence, any similar high protein ingredient, which could partially or
completely be used as a substitute for soybean meal is desirable. Moringa
oleifera is in the group of high-yielding nutritious browse plants with every part
having food value (Duke, 1998). Leaves of the moringa tree are the preferred
part for use in animal diets as leaf meal. Researchers were conducted to study
the effect of this leaf meal on the growth performance traits, carcass, and blood
indices of weaned rabbits (Nuhu, 2010; Odetola et al, 2012 and said El-Sheikh
et al., 2014).Studies on M. oleifera showed that the leaves are rich in energy
and vitamins (Ayssiwede et al., 2011and Mutayoba et al., 2011) and has low
anti-nutritional factors. Despite the high crude protein content of moringa leaf
meal, there is little information available on the use of this unconventional feed
resource, especially as an alternative protein supplement for rabbit production.

Therefore, the present study was conducted to investigate the effect of
replacement 20% of the total amount of the soybean meal in the ration (equal
3.6%) with moringa oleifera leaf meal (5.2%) on growing, carcass, meat
composition and blood constituents of growing New Zealand White (NZW)
rabbits.
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MATERIALS AND METHODS

The present study was carried out in a farm located at Dakahlia
Governorate, East of the Delta, Egypt, during the period from November
2015 to January 2016). An experimental plot of moringa plants was
established data Farm belonging to the Faculty of Technology and
Development, Zagazig University, Zagazig, Egypt and located in (Ghazala
El-Khies, Abu- Alaakhdar, Zagazig, Sharkya Governorate). Feed diets were
prepared at Atmida Factory for Animal Food, Dagahlya Governorate, Egypt.
The analysis of Moringa oleifera leaf meal (MOLM) and basal diets were
conducted in (Central Laboratory and chemical analysis of blood samples,
were conducted in Laboratory of Department belonging to Elsheruk
Laboratory (Zagazig), and the analysis of Meat quality, were conducted in
Laboratory of Department belonging to Department of Food and Dairy
Science College Lab., Faculty of Technology and Development, Zagazig
University, Zagazig.

Animals and feed formulation:

This study was conducted on 40 New Zealand White (NZW) weaned, 5
weeks aged and a body weight averaged 5655 g. Animals were randomly
divided into two experimental groups with 5 replicates / 4 rabbits per each
cage. The first treatment group was served as control group (C) and the
rabbits fed the basal diet without experimental Moringa oleifera leaf meal
(MOLM) addition. The rabbits of the second treatment group (T.) were
provided with diet in which 3.2% of soybean meal (SBM) was substituent
with (5.2%) (MOLM). The diets for the two experimental groups were
adjusted to be isoprotein and isocalorie (Table l1la). Components and
chemical composition of the experimental rations were formulated according
to NRC (1977). Chemical analysis of Moringa powder leaves and soybean
meal according to AOAC (1994) as shown in Table 1b.

The experimental animals were housed in galvanized wire cages
batteries (60 X 55 X 40cm), in a well-ventilated building (natural through the
window).Feed was provided ad libitum. Fresh water was available all the
time from automatic drinkers with nipples for each cage. All rabbits in each
treatment group were kept under the same managerial, hygienic and
environmental conditions, during the experimental period. The experiment
lasted for 56 days and all rabbits subjected to the same environmental
conditions of temperature, humidity and ventilation.

13
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Table 1a: Components of the experimental rations

. T1 T2
Ingredients (0.0 MOLM) SBM substitute with
Control, % (5.2%) (MOLM), %
Yellow corn 17.0 17.0
Barley 18.0 18.0
Wheat bran 25.5 25.5
Soybean meal 16.0 12.8
Alfalfa hay 20.5 18.5
Moringa leaves 0.0 5.2
Limestone powder 2.0 2.0
Salt 05 05
Premix growth* 0.3 0.3
Methionine 0.1 0.1
Anti Mycotoxins 0.1 0.1
Total 100 100
Chemical composition, % (on DM basis) Calculated:***
OM, % 85.12 85.12
CP, % 17.68 17.68
CF, % 10.71 10.71
EE, % 12.0 12.0
Ash, % 14.88 14.88
NFE, % 38.25 38.25
DE (kcal/kg) ** 2300 2300
Calcium, % 11 11
Tot. Phosphorus, % 0.53 0.53
Avail. Phosphorus, % 0.50 0.50
Lysine, % 0.87 0.87
Met + Cys, % 0.62 0.62
Feed cost per kg gain 13.77 13.27

* Each per 1 kg diet: 6000 U Vit. A; 900 IU, Vit. Ds; 40 mg, Vit.E; 2.0 mg, Vit. Ks; 2.0
mg Vit.B;; 4.0 mg, Vit By; 2.0 mg, Vit. Bg; 0.010 mg, Vit.Bi,; 5.0 mg Vit. PP; 10.0
mg Vit., Bs; 0.05 mg, Bg; 3.0 mg, Bg; 250 mg, Choline; 50.0 mg, Fe;50.0 mg, Zn; 8.5
mg Mn; 5.0 mg Cu; 0.20 mg I, and 0.01 mg Se.

** DE (kcal/g) =4.36 -0.0491x NDF, Where NDF %=28.924+0.657xCF%, according to

Cheeke, (1987).

*** Calculated according to NRC (1977) for rabbits
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Table 1b: Chemical analysis of Moringa powder leaves and soybean
meal, according to AOAC (1994).

Items Moringa powder Soybean
leaves Meal
Chemical analysis (Determined, %):
Crude protein(CP), % 27.10 44.00
Ether extract (EE), % 2.30 21.00
Crude fiber (CF), % 19.20 4.9.0
Ash, % 11.22 7.93

Data Collection:

Initial body weight of the rabbit was taken before assigning them to
the various treatments. Then body weight was weighed weekly. The
average of body weight gain was calculated by determining the difference
between two successive weights on weekly basis. The experimental diets
were offered daily ad libitum. The daily supply was about 5% of the body
weight of the rabbit. While, the feed wastage was weighed daily before
feeding. Total amount of consumed feed weekly were calculated for each of
the experimental groups as follows:

Total feed consumed weekly = Total offered feed per week — Total
wastage feed per week.

Feed conversion was calculated during a certain period as follows:

FCR= Feed consumed (g) \ Weight gain (g).

Carcass traits evaluation:

At the end of the feeding experiment at 12" week of age, 9 rabbits (3
rabbits for each group) were randomly selected, starved offeed for 12 hours
and weighed, then manually slaughtered by cutting the jugularveim into all
owproper bleeding. Edible offals (liver, heart, spleen and kidneys) and non-
edible offals were separately weighed and recorded according to Blasco et
al., (1993).

Meat composition:

The meat composition of the carcasses was determined by taking meat
samples from the shoulder, chest and thighs of the three rabbits of each group
and was placed together in their own envelope (separately for each part of the
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rabbits). Collected samples of the rabbit's meat assigned for chemical analysis
to determine the percentage of moisture, crude protein, crude fat and crude
ash using the procedures outlined by AOAC (1994).

Blood sample collection and analysis:

Blood samples were individually collected at 13" week of age from 6
rabbits (3 rabbits for each group) just immediately from slaughtered rabbits in a
heparinized centrifuge tubes. Total protein, albumin, globulin, Glutamic-
Oxaloacetic Transaminase (GOT), Glutamic-Pyrovic Transaminase (GPT),
sugar, red blood cells, white blood cells, platelets, creatinine, hemoglobin and
uric acid). Albumin concentration (Al) was determined by the Bromocresol
Green (BCG) method (Peters et al., 1982). Globulin (GB) concentration was
computed as the difference between total protein and albumin concentrations.
Glutamic- Oxaloacetic Transaminase (GOT), Glutamic- Pyrovic Transaminase
(GPT) were determined by the method illustrated by Reitman and Frankel
(1957), The red blood cell (RBC) counts, total white blood cell (WBC) counts
and haemoglobin (Hb) concentration were determined following standard
procedures described by Davice and Lewis (1991).

Statistical analysis:

The experimental treatment groups were assigned the two
experimental diets in a Completely Randomized Design (CRD). Each
treatment group was replicated five times and there were four rabbits per
replicate. Data were subjected to analysis of variance and Statistical analysis
was carried out according to Snedecor and Cochran (1984) one way analysis
of variance was carried out using the following model:

Yij = Ut T + g

Where, Yjj = An observation, p= Overall mean, T; =Effect of treatment
groups, | = (1 and 2) for feeding moringa diets, Ejj = Random error

All the data collected were subjected to analysis of variance using
ANOVA (SPSS, 2004). Data estimated in percentage form were subjected to
arc-sin transformation values (Warren and Gregory, 2005) to approximate
normal distribution before being analysed and were re-transformed again to the
original scale before presentation. Significant differences between treatments
means were determined using Duncans multiple-range test (Duncan, 1955).
Mortality rate was calculated using Chi square.

The significant differences among treatments means were measured by
Duncan's New Multiple Range-Test (Duncan, 1955).
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RESULTS AND DISCUSSION:

1. Effect of inclusion dietary Moringa Leaf Meal (MOLM) in rabbit’s
ration on:
1.1. Growth performance:

Results of growth performance of NZW growing rabbits as affected by
inclusion dietary Moringa Leaf Meal (MOLM) in their ration is presented in
Tables (2, 3, and4). The results presented in Tables 2&3 showed that NZW
rabbit’s body weight at the end of the experimental period (week 12™) as well
as, the total & daily weight gain (5-12 weeks of age) slightly increased with
using ration contain moringa leave meal (MOLM) as compared with the
control group, however these differences were not statistically significant (P <
0.05). Moringa supplementation might play a role as growth enhancer for
rabbits and in case of substituent with soybean it may be due to protein quality
and amino acids content of moringa leaves. The obtained results in the present
study agreed with those obtained by Nuhu (2010) and Odetola et al. (2012)
when fed graded levels of dried Moringa oleifera leaf meal (MOLM) of 0%,
5%, 10%, and 15%, as a replacement of soya bean meal (SBM) found that the
mean values obtained for final weight and total weight gain were not
significantly (P>0.05) influenced by the dietary treatments. In contrast, the
results of the present study disagreed with those results of (Kpodekon et al.,
2009, Aboh et al. 2012; Adeniji and Lawal ,2012; Dougnon et al.,2012,
A.Y .El -Badawi et al. ,2014; Ibrahim et al. ,2014;Said ,2014 and Ufele, et al.
,2013) who found significant increase (P < 0.05) in the final body weight, total
and daily body weight gain when fed growing rabbits on diet containing
different levels of Moringa seeds or Moringa leaf meal.

Results presented in Table (3) showed nearly corresponding feed
consumption and feed conversion (by the end of experimental period) between
the control (0.0 moringa) and treatment (inclusion 5.2% moringa leaf meal in
its ration) groups. These results agreed with the results of Nuhu (2010), Said
(2014) either for feed consumption or feed conversion and with the results of
Ewuola et al. (2012) regarding feed intake. However, the results of the present
study disagree with those results of Oyedele (2008), Adeniji et al. (2010),
Dougnon et al. (2012), lbrahim et al. (2014) and Safwat et al., (2014) who
found better significantly (P< 0.05) feed conversion with rabbits fed moringa
as feed additive or replacing soybean meal when compared with rabbits did not
fed moringa.
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Table 2: Body weight for weaned NZW rabbits as affected by inclusion
dietary moringa leaf meal in their ration (Means + SE).

Age Experimental rations
(Weeks)
Tl T2
(0.0 MOLM) SBM substitute with
Control (5.2%) (MOLM).

Ws 560.75+ 21.30 570.00+ 22.06

Wjs 900.52 £ 41.55 947.00 £43.89
W3 1687.63 £ 51.81 1706.25 + 77.61

Differences between the experimental groups were not statistically significant (P <
0.05).

Table 3: Body weight gain (g), feed consumption and feed conversion for
weaned NZW rabbits as affected by inclusion dietary moringa leaf
meal in their ration (Means + SE of total (t) & daily (d)).

Body weight gain (g) Feed Consumption Feed Conversion
Periods T T, T T, T, T,
(Weeks, wk) (0.0 SBM (0.0 SBM 0.0 SBM
’ MOLM)| substitute | MOLM) substitute MOLM)| substitute
Control | with (5.2%) | Control | with (5.2%) | Control| with (5.2%)
(MOLM). (MOLM). (MOLM).
Ke - wko)| t 339.77 377.00 1586.97 1628.25 4.68 4.31
(Wks -wks)| U 40005 | +3004 | +190 +165 | 168 | =+068
d 16.63 17.66 75.57 77.53 4.68 4.31
+1.47 +.74 +0.09 +0.07 +1.68 +0.68
(wke- wkys)| t 787.10 759.25 3657.36 3610.25 4.65 4,76
8= s +21.42 +43.48 + 6.00 +2.46 +0.13 +0.27
d| 2248 21.66 104.49 103.15 4.65 4,76
+.61 +1.20 + 0.17 +0.07 +0.13 +0.27
(ks - Wis) t | 1126.86 1136.25 5244.33 5238.50 4.66 4.61
° 13 +41.51 +69.39 +5.29 +2.84 +0.20 +0.32
d| 20.11 20.29 93.64+ 93.54 4.66 4.61
+.74 +1.23 0.09 +0.05 +0.20 +0.32

Differences between the experimental groups within each trait were not statistically significant
(P <0.05).

Results presented in Table (4) showed that the control had 5%
mortality as compared with 2.5 % for the treated group T (3.2% soybean
substituent with 5.2% MOLM). These results refer that using moringa leaf
meal in rabbit diet substitute with soybean meal has no effect on mortality
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rate of the experimental rabbits. Nuhu (2010) also found that increasing level
of MOLM up to 20% in rabbit's feed, did not affect mortality rate for the
experimental rabbits.

Table 4: Means of mortality rate (%) for weaned NZW rabbits as affected
by inclusion dietary moringa leaf meal in their ration.

Periods Mortality rate (%)
T, T,
(0.0 MOLM) SBM substitute with (5.2%)
Control (MOLM).
(wks - wkg ) 0.0 0.0
(Wkg - Wkis) 5.0 25
(Wkg - Wkis) 5.0 25

Differences between the experimental groups were not statistically significant (P <0.05).

Results presented in Table (5) showed that all studied carcass traits
(weights of each of fur, giblets (kidneys, liver, heart), head, hot carcass and
dressed per pre slaughter weight) were not statistically significant (P < 0.05)
by substituent 3.2% soybean meal with 5.2% MOLM in T group as compared
with the control group. These results refer that there were no adverse effect
with using moringa leaf meal in rabbit's diet on carcass traits. Same results
were obtained previously by (Dougnon et al. (2012) 2012) with carcass yield
and offal. In contrast, Odetola et al. (2012) found that weight of carcass,
spleen, lungs and heart were significantly (P < 0.05) higher with Moringa
oleifera leaf meal (MOLM) 5%, 10%, and 15%, as a replacement of soya
bean meal in the growing rabbits diet than that of the control group (0.0 %
MOLM). Different trends were recorded by A.Y.El -Badawi et al. (2014),
while they found that carcass was significantly (P< 0.05)higher for rabbits fed
0.15 and 0.30% moringa leaf meal supplemented rations than control, they
found that supplementation with 0.45% had adverse effect on carcass traits.
On the other hand, Said (2014) found that using moringa (1 or 3%) in
growing rabbit's feed gained higher significantly (P< 0.05) carcass weight
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Table 5: Carcass traits of NZW rabbits as affected by inclusion dietary
moringa leaf meal in their ration (Means (g) + SE).

Traits Carcass traits
T: T,
(0.0 MOLM) SBM substitute with (5.2%)
Control (MOLM).
Pre slaughter live body wt., g 1668.33 + 54.18 1781.66 + 59.18
Blood wt., g 49.33 + 1.66 58.33 +8.33
% 2.59 £.01 2.96 +£.35
Fur wt., g 300.66 + 13.64 334.34 + 15.27
% 15.66 +.34 16.25 +.34
Head wt., ¢ 143.33£8.81 158.33 £ 10.13
% 7.98 +.37 8.31 +£.39
Non-Giblets wt., g 161.66 + 9.67 187.34 + 12.55
% 9.65 + .47 10.48 £ .39
Giblets wt.:, g 65.00 £ 5.00 71.66 +6.00
% 3.89 £.25 4.01 +.27
Kidneys wt., g 18.33 £3.33 20.00 + 2.88
% 1.09 +.18 112 +.17
Liver wt., g 41.66 + 1.66 46.66 + 4.40
% 2.49 +.09 2.60 +.16
Heart wt., g 5.00 £.00 5.00 £.00
% 29+ .01 .27 £.00
Carcass wt.**, g 948.35 + 33.29 971.66 £ 17.55
% 55.68 +.79 54.46 +1.44
Dressed wt.*, ¢ 1317.33 + 39.40 1388.66% 22.91
% 67.55 +.24 66.79 +.94

N.S: Not Significant (P <0.05).
Dressed wt.*, %= Hot carcass wt + giblets wt., g / Pre slaughter live body wt., g x100
SE = Standard error

than control group, however the other organs of carcass traits apart of
abdominal fat were not significant nificant (P< 0.05) affected by MPLM
supplementation.

Results presented in Table (6) showed that no differences were noted in
the meat samples concerning the all studied traits (Protein, fat, moister content,
carbohydrates and ash) of rabbit's meat composition in the present study. These
results refer that using moringa leaf meal in rabbit diet substitute with a part of
soybean meal has no adverse effect on chemical composition of the rabbit
meat. Meanwhile, the values of the components of the rabbit's meat for the two
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Table (6): NZW rabbit's meat composition as affected by inclusion dietary
moringa leaf meal in their ration (Means * SE).

Traits Rabbit’s T, T,
(%) meat from (0.0 MOLM) SBM substitute with
Control (5.2%) (MOLM).
Organic matter Shoulder 30.5 29.7
(OM) Chest 31 30.1
Thighs 25.5 25.6
Mean 29 28.5
Shoulder 70.7 71.7
Moisture Chest 71 71.5
Thighs 71.3 71.3
Mean 71 71.5
Shoulder 19.8 20.2
Protein Chest 18.7 18.9
Thighs 20.2 21
Mean 19.56 20.03
Shoulder 6.9 5.4
Fat Chest 5.8 5.2
Thighs 6.6 4.7
Mean 6.4 5.1
Shoulder 1.8 2
Carbohydrates Chest 1.0 1.4
Thighs 1.8 1.9
Mean 15 1.7
Shoulder 1.6 1.1
Ash Chest 1.4 1.7
Thighs 2.0 1.8
Mean 1.6 15

N.S: Not Significant (P <0.05).

studied groups were alike to that mentioned early by several investigators such
as Grace (1971), Ouhayoun et al. (1981), Altman and Dettmer, (1986),
Ouhayoun, (1992), Enser et al. (1996), Pla et al. (1998), Bielanski et al.
(2000), Piles et al. (2000), Dalle Zotte (2002), Hu & Willett, (2002) and
Hermida et al. (2006).

Results presented in Table (7) showed that all studied blood
constituents in the present study, (Within the normal range according to
Nuhu, 2010). Total protein, aloumin, globulin, GPT, GOT, creatinine, uric
acid, sugar, hemoglobin, red blood cells, white blood cells and platelets, were
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Table 7: Some blood constituents (Within normal range) of NZW rabbits as
affected by inclusion dietary moringa leaf meal in their ration (Means + SE).

Traits T T,
(0.0 MOLM) SBM substitute with (5.2%)
Control (MOLM).
Total Protein( g/dl) 6.66 = .08 6.50 .25
Albumin (g/dI) 3.66 +.08 3.40 £ .20
Globulin (g/dl) 3.00 +.20 3.10£.10
GPT (U/L) 73.33+7.53 79.33 +4.33
GOT (U/L) 64.66 + 7.44 69.33 +5.23
Creatinine(MG/DL) 0.86 +.03 0.86 +.03
Uric acid(MG/DL) 3.76 + .63 3.33+.73
Sugar(MG/DL) 78.00 £2.51 76.33 £ .88
Hemoglobin(g/dl) 13.16 + .66 12.96 + .83
Red Blood Cells(U/L) 6.55 + .26 6.44 + .31
White Blood Cell(U/L) 7.13 .85 7.96 £1.04
Platelets(U/L) 103.33 £ 8.64 113.00 £ 7.00

N.S : Not Significant (P < 0.05).
SE = standard error

not statistically significant (P < 0.05) by substituent 3.2% soybean meal with
5.2% MOLM in treatment group as compared with control group. These
results refer that using moringa leaf meal in rabbit diet substitute with a part
of soybean meal has no adverse effect on clinical and health status of rabbits
since ingestion of dietary components has measurable effect on blood
composition (Church et al., 1984).

Madubuike and Ekenyem (2006) indicated that there is evidence in
literature that haematological characteristics of livestock suggest their
physiological disposition to the plan of nutrition. It may then be suggested
that, the different diets imposed on the rabbits were balanced in their
formulation to support relatively high performance and maintain the normal
haematological profile of the rabbits. The obtained results in the present
study was in full agreement with that of each of Nuhu (2010) who found that
increasing level of MOLM (0, 5, 10, 15, and 20%) in the rabbit's feed did not
vary the blood characteristics studied. Also, Ewuola et al. (2012) reported
that, rabbits fed diets contained 0, 5, 10 and 15% Moringa oleifera leaf meal
(MOLM) showed that all the haematological parameters measured in their
experiment were within the normal physiological ranges reported for rabbits
most especially haemoglobin, red blood cells, white blood cells, as same as
there were no significant differences (P< 0.05) in the mean values of the
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various biochemical components of rabbits studied (total protein, albumin,
globulin, urea, creatinine, Cholesterol and Glucose).

Odetola et al. (2012), obtained the same former results dealing with
blood constituents, except white blood cells which decreased significantly
(P<0.05) as the inclusion level of Moringa oleifera increased, they attributed
the lower value of WBC observed in rabbits fed MOLM based diets
compared with the control is an indications that the immunity levels of the
rabbits were not challenged. On contrast, Ibrahim et al., (2014) found that red
blood cells count, hemoglobin concentration increased (P <0.05) in the
rabbits fed 2 g (35.77%) and fed 4 g (13.82%) moringa peregrine seeds
(MPS) / kg diet as compared to control group. They attributed that the
increase in the hemoglobin concentration of rabbits might be due to the fact
that MPS is rich in amino acids, vitamins and minerals particularly iron
(Subadra et al., 1997 and Faye et al., 2014). Also, they found that the White
blood cells were significantly (P<0.05) higher in the rabbits supplemented
with 4 g MPS by 42.37 % as compared to the control group. Ibrahim et al.,
2014 also found that albumin, glucose, urea concentrations were decreased
(P<0.05) in the rabbits fed 4 g MPS as compared to rabbits of control group.
In the same trend, Said (2014) found that Rabbit fed 3% MPLM recorded the
highest (P< 0.05) urea, total lipid and creatinine values (53.37, 286.8 and
0.95 mg/dl) compared with control (44.76, 193.8 and 0.79 mg/dl).

Results of rabbit's economical efficiency as affected by feeding on
dietary moringa leaf meal (MOLM) are presented in Table 8.

Table 8: Economical efficiency (%) for weaned NZW rabbits as affected by
feeding on dietary moringa leaf meal. at 13" week of age.

T T,
Items (0.0 MOLM) SBM substitute with
Control (5.2%) (MOLM).
Price kg per feed (pound) 2.96 2.88
Price kg per meat (pound) 25 25
Feed cost per kg gain 13.77 13.27
Economical efficiency (%6) 81.47 88.28

Results of Table (8) showed that rabbits in treatment Moringa oleifera
leave meal (MOLM) had the highest economical efficiency (88.28%) than
(81.47%) for treatment control group, respectively. The obtained results may
be due to the insignificant higher body weight gain (5-12 weeks) for Moringa
oleifera leave meal MOLM (1136.25g) as compared with (1126.86 g) for
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control, respectively. These results were in full agreement with that of
A.Y .El -Badawi et al (2014); Ibrahim et al (2014); Safwat et al (2014) and
Said (2014) they reported improvement with inclusion MOLM in rabbit's
feed. However, Nuhu (2010) found similar economic efficiency in feed cost
per kg weight gain due to the lower feed conversion and higher daily weight
gain by increasing MOLM (0, 5, 10, 15, and 20%) in the rabbit's feed.
Conclusively, it can be concluded that, Moringa oleifera Leaf Meal
(MOLM) can be used safely in feeding New Zealand White rabbits to alternate
a part of rabbit food (Soybean meal) with untraditional food in Egypt such as
MOLM without any adverse effect on the growing, slaughter test, meat
quality and blood characteristics, under environmental Egyptian conditions.
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