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ABSTRACT 

A growth experiment was conducted to ascertain the effect of Graded levels of Moringa oleifera 

leaf meal on haematological/serum  biochemical indices of broiler chickens and cut microbial 

status. Two research objectives were formulated to guide the study. The study was carried out at 

the Poultry Unit of the Teaching and Research Farm, Department of Animal Science, Faculty of 

Agriculture, Forestry and Wildlife Resource Management, University of Calabar, Calaber, 

Cross River State – Nigeria. Fresh Moringa oleifera leaves were harvested from Moringa trees 

and collected at Ugbo Village in Awgu Local Government Area, Enugu State and transported to 

Calabar. The test material (Moringa oleifera) leaves were dried under shade at room 

temperature of 32°C by spreading them on concrete slabs and allowed drying for two (2) weeks 

after which they were milled with a grinder to produce the meal of 0.35mm sieve size. The 

processed test material (the mealed sample of Moringa oleifera leaf) was bottled in an air tight 

container for chemical analysis to ascertain the effect of graded levels of Moringa oleifera leaf 

meal on haematological and serum biochemical indices of broiler chickens and also the effect of 

graded levels of Moringa oleifera leaf meal on gut microbial status. The methods of Association 

of Official Analytical Chemists (AOAC), 2010 were used in determining the nutritional 

compositions of MOLM and experimental diets. The study concluded that Moringa oleifera leaf 

meal had no significant effect on haematological and serum biochemical indices of broiler 

chickens although the indices were numerically increased with increase MOLM level. the 

recommendation made was that Moringa oleifera leaf meal should be added up to 0.3% to foster 

broiler performance, physiological parameters and enhance the ability to resist heat stress 

conditions of broiler fed corn-soybean meal diet. 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=Moringa+oleifera
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=heat+stress
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Introduction 

Natural antioxidants such as vitamin C, tocopherols, flavonoids and other phenolic 

compounds are known to be present in certain plants. Moringa oleifera is one of such plant that 

has been identified to contain natural antioxidants (Siddhuraju and Becker, 2003). Moreover, the 

antioxidant effect of Moringa oleifera leaf was due to the presence of polyphenols, tannins, 

anthocyanin, glycosides and thiocarbamates, which remove free radicals, activate antioxidant 

enzymes and inhibit oxidases (Luqmans et al., 2012). Moringa leaves can serve as a rich source 

of β-carotene, vitamins C and E and polyphenolics. The growing popularity of the use of 

Moringa oleifera as a feed additive in poultry nutrition necessitates through investigation into its 

nutritional value, as well its impact on haematological parameters as a measure of both 

nutritional and medicinal benefits of the leaves in broiler chicks (Ebenebe et al., 2012). Moringa 

oleifera leaves incorporated into maize meal poultry feed led to better growth performance of the 

chicks and a significant increase in the serum level of biochemical minerals compared to the 

maize meal feed alone (Donkor et al., 2013). Although, several studies have reported that the use 

of Moringa oleifera leaves as feed supplements in livestock (Ayssiwede et al., 2011; Nkukwana 

et al., 2014), the optimal concentration of Moringa oleifera leaves as a nutritional supplement 

has not yet been determined and there are only limited reports on the bioactive constituents of 

Moringa oleifera leaves and their impact on meat antioxidant status. Therefore, the objective of 

this study was conducted to examine the effect of graded levels of Moringa oleifera leaf meal on 

gut microbial status. 

Statement of the Problem 

Moringa oleifera tree is the preferred source of adequate animal diets. But researchers have 

proofed that there seem to be low or limited knowledge that exist about the nutritional value of 

Moringa oleifera among poultry farmers. Therefore, this material will serve as a resourceful 

product for commercial production and as well turn into a mega start in the production of poultry 

meat beneficial. 

Research Objectives 

The following objectives were formulated to ascertain the: 

1. Effect of graded levels of Moringa oleifera leaf meal on haematological and 

serum biochemical indices of broiler chickens. 

2. Effect of graded levels of Moringa oleifera leaf meal on cut microbial status. 

Literature Review 

Efficiency of feed utilization 

Associated with egg production and size is the efficiency of conversion of feeds to eggs 

expressed in kilogram of feed per dozen eggs or a ratio of the kilogram of feed to kilogram of 

eggs (Oluyemi and Roberts, 2000). Efficient utilization of feed is the key factor affecting 
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profitability of production, and has a significant positive relationship with the hen-day 

production (Kenton, 2005). The standards of this measurement according to Oluyemi and 

Roberts, (2000) are respectively 1.8kg of feed per dozen eggs. Ukachukwu and Akpan (2007), 

Fafiolu (2006) and Yesmeen (2008) observed a feed conversion ratio of 2.83, 2.33 and 2.07 

respectively.  

Economics of production of broilers finisher birds fed MOLM: 

The cost of production of broiler birds on graded levels of MOLM is showed in Table 1. 

Significant (P < 0.05) effects was observed in the total feed cost per kilogram gain and price per 

kilogram gain between dietary treatment groups, while the feed cost per kilogram and price per 

kilogram live weight were not significantly affected. The total feed cost per Kg recorded an 

increase in values across the dietary treatments with increasing levels of MOLM. This implies 

that the cost of transportation and milling of MOLM contributed to the total cost of feed, which 

translated into incremental values as the levels of MOLM increased across the dietary treatments. 

The values were in the range (N590.23 – N 774.66 N /kg), which were higher than the range 

(294 – 410 N/Kg) reported by Abeke et al. (2013) who fed broiler chickens with graded levels of 

locust bean (Parkia biglobosa) pulp meal. The range of values for total feed cost per Kg gain in 

this study is also higher than the values (144.49-187. 91 N/Kg) reported by Etuk et al. (2013) 

who fed different combinations of yam peel, palm kernel cake and plantain peel meal as partial 

replacement for maize to broiler birds. The disparity in total feed cost could be attributed to 

different feed ingredients used as test materials, age of the birds at slaughter and prevailing 

market prices of feed ingredients in the separate studies. The price per kilogram weight gain also 

recorded an increase in values up to T4 as the graded levels of MOLM increased across the diets. 

The highest value was recorded in birds fed 7.50 percent MOLM (T4) compared with the value 

in the control diet (T1), suggesting that processing cost of the leaf meal impacted negatively on 

the price per kilogram weight gain of the birds. 

Table 1: Economics of production for broiler birds fed graded levels of MOLM 

Dietary Levels of MOLM 
Parameters  T1  T2  T3  T4  T5        SEM 

        0.00%     2.50%  5.00%       7.50%           10.00%  

Feed cost / Kg (N/kg) 5.87  6.01  6.13  7.02           7.12      0.26 

Feed consumed (g)  100.55  107.93  108.53  104.40           108.80  1.58 

Total Feed cost/kg  

gain (N/kg)  590.23
b
  648.66

b
  665.29

b
  732.89

b
           774.66

a
 32.33 

Cost per Wt. Gain (N/kg) 6.99  7.81  8.89  9.48            9.54 0.50 

Price per Kg L W  275.81
b
   307.42

b
  339.43

ab
  387.71

a
           358.64

a
 19.48 

Feed Cost/kg = Summation of proportion of each ingredient in the diet x cost per kg of the 

ingredient    100 (Ndelekwute et al., 2010) 

Total feed cost/bird =  Total feed consumed x Feed Cost/kg feed (Uzegbu et al., 2010, 

Ndelekwute et al., 2014) 

Cost/kg weight gain = Cost/kg feed x FCR (Ukachukwu and Anugwa, 1995) 
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Price/kg live weight = Cost of bird   live weight of bird (Uzegbu, et al.,2011) 

Feed Conversion Ratio/Feed Efficiency 

Feed efficiency in broilers refers to the amount of feed needed to produce one kilogram of live 

weight. Mortality rate, feed conversion ratios and weight gain are pointers of good potentials of 

birds (Tom, 2008). Feed conversion ratio according to Oluyemi and Roberts (2000) is affected 

by a number of factors which include: genetic background of the strain/breed being fed, quality 

of feed used, temperature, the amount of feed wasted, additives used in the feed and general 

management operations, while Tom (2008) listed dietary energy level, sex of the birds, birds age 

and health condition as those factors affecting feed efficiency. Feed efficiency shows the ability 

of animals in converting feed efficiently into useful products and it determines the growth 

performance of birds (Oluyemi and Roberts, 2000). Current feed conversion ratio in broilers is 

2.1 of feed per kg weight gain. Williamson and Payne (1978), Oluyemi and Roberts (1982) and 

Kekeocha (1984) reported that cumulative feed intake of a bird at 7weeks of age was 4kg with 

feed conversion ratio of 2.1. Feed efficiency and feed conversion ratio increase with age thus, in 

contrast to the views of Hulan and Proudfort (1982).  Hulan et al. (1982) noted that older and 

heavier birds normally demand more feed for body maintenance. Williamson and Payne (1980) 

pointed out that male broiler birds at 6weeks have a higher feed efficiency than female birds. 

Obioha (1992) reported a body weight of 1800g and feed to gain ratio of 3.0 for broilers at 

10weeks of age. Broiler birds consume between 3000 – 4000g of feed at 8 – 10weeks of age 

respectively with a corresponding average feed conversion ratio of 2 - 2.5 for the same period 

respectively (Sainbury, 1980; Olomu and Offiong, 1980). Hill (1982) indicated that the gross 

efficiency of growth (gain per unit feed intake) decline progressively as broilers grow larger. 

Growth rate is measured as the increase in body weight with time and is dependent on the 

amount of nutrient supply, it also involved with the physiological and metabolic responses 

depending on its specific tissues (Holness and Chabeuf, 1991). Fahey et al. (1977) pointed out 

that the quantities of muscles, carcass composition and lean tissues content estimate the rate and 

efficiency of lean tissues growth in animal during the rearing to finishing phase. It is believed 

that as an animal grows the carcass increases in proportion with its live weights. Growth does not 

progress at an equal rate throughout all tissues and parts of the body, Olomu (1979) noted that 

the growth curves for broiler production show an increase in rate of growth with age. Feed 

conversion ratio of 1.98 and 2.58 were reported by Emenalom (2004) and Tuleum and Patrick 

(2007) respectively for broiler chicks at starter diet. Feed conversion ratios of 3.23, 2.93 and 3.43 

were reported by Emenalom and Udedibie (2005), Tuleum and Patrick (2007) and Fanimo et al. 

(2007) for finisher diets respectively. Generally, Oluyemi and Roberts (2000) gave 2 – 2.5 as a 

standard feed conversion for broiler birds. 

Methods 

The study was carried out at the Poultry Unit of the Teaching and Research Farm, Department of 

Animal Sciance, Faculty of Agriculture, Forestry and Wildlife Resource Management, 

University of Calabar, Calaber, Cross River State – Nigeria. As recorded by the GeoNames 

geographical database by Google Earth (2012), Calabar is located at 4.9517° Latitude and 8.322° 

Longitude (in decimal degrees) with the average elevation/ attitude of 42 meters. Also, Akpan et 

al. (2006) had earlier reported that Calabar is located at Latitude 3°N and Longitude 7°E with a 
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landmass of 233.2 sq. miles (604 Km
2
) with rainfall of 3000-3500 mm per annum and average 

daily temperature of 25°C/77°F which increases to 30°C (86°F) in the month of August. The 

relative humidity ranges from 70-80 percent whereas wind speed direction is 8.10 km/h west and 

the cloud is broken at 1000ft with little cumulonimbus 2200ft. the time zone in Calabar is Africa/ 

Lagos. Fresh Moringa oleifera leaves were harvested from Moringa trees and collected at Ugbo 

Village in Awgu Local Government Area, Enugu State and transported to Calabar. Other feed 

ingredients were procured from the local markets in Calabar Metropolis. The test material 

(Moringa oleifera) leaves were dried under shade at room temperature of 32°C by spreading 

them on concrete slabs and allowed drying for two (2) weeks after which they were milled with a 

grinder to produce the meal of 0.35mm sieve size. 

Results/Discussion 

Haematological indices of the experimental birds: 

The result of the haematological indices is showed in Table 2. The haematological indices of 

broiler birds fed MOLM showed no significant (P>0.05) differences across the treatment groups 

except the platelets, though without a definite trend that could not be ascribed to diets. The 

values of haematological indices were haemoglobin concerntration (10.05 – 11.25 g/dl), red 

blood cell counts (3.15 – 3.27×10
12

/L), packed cell volume (31.50 - 36.20 percent) and white 

blood cell counts (1.82 -2.27×10
9
/L). Platelet counts was significantly (P < 0.05) influenced 

across the dietary diets with increasing levels of MOLM. This finding agrees with the suggestion 

of Ologhobo et al. (2003) who reported based on an earlier study that blood platelets dropped 

significantly at 10 percent dietary supplementation level of MOLM. 

The heamatological indices values were within the ranges considered normal for broiler finisher 

birds (Mitruka and Rawnsley, 1996). The normal ranges for some haematological indices 

include: Haematological (7.00 -18.60g/dl), red blood cell counts (3.15 – 3.27 x 10
12

/L), packed 

cell volume (31.50 – 36.20 percent) and white blood cell counts (1.82 – 2.27 x 10
9
/L). platelet 

counts was significantly (P < 0.05) influenced across the dietary diets with increasing levels of 

MOLM. This finding agrees with the suggestion of Ologhobo et al. (2003) who reported based 

on an earlier study that blood platelets dropped significantly at 10 percent dietary 

supplementation level of MOLM. 

In a study conducted by (Mitruka and Rawnsley, 1996), the haematological indices values were 

within the ranges considered normal for broiler finisher birds. The normal ranges for some 

haematological indices include: Haemoglobin (7.00 – 18.60g/dl), red blood cell counts (1.58 – 

3.83 x 10
12

/L) and mean corpuscular haemoglobin concentration (33 – 35g/dl). The results of red 

blood cell count and packed cell volume reported were similar to the range of values of the 

corresponding blood indices such as RBC (3.06 – 3.43 x 10
12

/L) and PCV (35.13 – 37.93 

percent) documented by Zanu (2012) who fed MOLM to finisher birds in an earlier study. The 

similarity in these haematological indices is attributable to the same test material (MOLM) used 

in the different studies. However, the values reported in this study for other indices (WBC, 

MCH, MCV and MCHC) were lower than those observed by Zanu et al., (2012). The reason for 

the disparity could be attributed to the effect of environmental factors peculiar to different 

ecological zones in the different studies. 
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TABLE 2:  Effect of graded levels of Moringa oleifera leaf meal (MOLM) on haematological 

indices of broiler finisher birds 

Dietary levels of MOLM 
Parameters   T1  T2  T3  T4  T5    SEM 

    0%     2.50%  5.00%       7.50%             10.00%  

Haemoglobin (g/dl) 11.12  10.05  11.00  11.25  10.38      0.30 

Red blood cells (x10
12

/L) 3.27  3.60  3.20  3.23  3.15      0.08 

PCV (%)   33.80  36.20  33.50  34.20  31.50      2.70 

White blood cell (x10
9
/L) 2.02  2.27  1.82  2.67  2.40      0.27 

Platelets (mm
3
)  290.00

ab
  331.00

a
  331.00

a
  286.00

ab
  213.00

b
    49.00 

MCH (g/dl)   33.25  33.50  34.00  33.50  32.00      1.50 

MCV (fl)   32.92  32.20  31.98  33.23  31.50      1.73 

MCHC (g/dl)   103.00  104.40  105.00  99.80  100.00      1.30 
ab 

Means within the same row with different superscripts are significantly different (P < 0.05) 

SEM = Standard Error of Mean 

PCV - Packed Cell Volume 

MCH - Mean Corpuscular Haemoglobin 

MCV - Mean Corpuscular Volume 

MCHC - Mean Corpuscular Haemoglobin Concentration 

Serum biochemical components of experimental broiler finisher birds: 

The values for serum biochemical indices of broiler finisher birds fed MOLM are presented in 

Table 3. Total protein content showed no significant (P >0.05) influences across dietary groups. 

The total protein showed a decrease in content as the MOLM levels increased across the 

treatments. The values were 4.66, 4.55, 4.45, 4.38 and 4.35 g/dl for Diet 1,2,3,4 and 5 

respectively. The albumin content recorded significant influenced among treatments groups. The 

values were in the range (2.65 -3.12 g/dl) which is higher than the range (1.75 – 180 g/dl) 

documented by Hassan, et al., (2016), who fed MOLM to finisher birds. This range of values of 

(1.32 – 1.54 g/dl) were lower than the range (2.16 – 2.65 g/dl) reported by Hassan et al., (2016). 

The variation may be due to method of processing of the leaf meal and ecological factors in the 

different zones. The creatinine contents were significantly (P < 0.05) affected by treatment 

groups with values in the range of 1.15 – 1.5 mg/dl. The creatinine content in T3 (5.00 percent) 

and T4 (7.50 percent) of MOLM had the highest value among the diets with 1.55 and 1.49mg/dl, 

respectively compared to 1.15, 1.17 and 1.14 mg/dl for T1, T2 and T5 respectively. The glucose 

content (1.57 – 1.14) was significant (P < 0.05) influenced by treatment diets with respect to 

glucose (1.57 – 1.73 g/dl). T1, T4 and T5 were comparable but statistical different from T2 and T3, 

T2 and T3 were also similar, therefore not significantly different. However, the values for T1 

(1.69g/dl), T2 (1.57g/dl), T3 (1.61g/dl), T4 (1.73g/dl) and T5 (1.65g/dl) were all within the range 

(1.50 – 1.80 g/dl) considered normal for poultry birds (Mitruka and Rawnsley, 1997). The urea 

content was significantly influenced by diets. The range of values for urea was 32.88 – 41.80 

g/dl. Cholesterol content (4.26 – 4.76 mg/dl) was not significantly (P > 0.05) affected by 

treatment groups. 
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TABLE 3: Effects of graded levels of Moringa oleifera leaf meal (MOLM) on the serum 

biochemical indices of layer birds 

Dietary Levels of MOLM 
Parameters  T1  T2  T3  T4      T5             SEM 

         0%     2.50%  5.00%       7.50%      10.00%  

Total protein (g/d1) 5.58
a
  4.74

b
  4.93

b
  5.06

ab
      5.11

ab
 0.05 

Albumin (g/d1)  3.68
a
  3.13

b
  3.25

b
  3.34

b
      3.50

ab
 0.16 

Globulin (g/d1)  1.88  1.62  1.68  1.81      1.81  0.13 

Glucose (g/d1)  7.24
ab 

 7.54
a
   6.86

ab 
 6.25

ab
      5.76

b
  o.57 

Creatinine (mg/1)  0.30
c
  0.50

ab
  1.33

a
  0.70

b
      0.80

b
  0.53 

Cholesterol (mg/1) 4.64  4.76  4.26  4.26      4.51  0.69 

Urea (g/d1)  32.05  31.10  30.52  31.22      29.75  0.50 
a,b,c 

Means within the same row with different superscripts are significantly different (P < 0.05) 

SEM = Standard Error of Mean 

Research Objective 4 

Carcass characteristics (relative weight of major cuts) of broiler finisher birds fed MOLM 

(expressed as percent dressed weight): 

The relative weight values of major cuts of broiler finisher birds are presented in Table 4. 

TABLE 4: Carcass characteristics (relative weight of major cuts) of broilers fed graded 

levels of MOLM 

Parameters  T1      T2  T3       T4  T5       SEM 

(% Dressed weight)  0%         2.50% 5.00%         7.50% 10.00% 

Breast   38.38
a
      31.34

a
 28.03

b
       32.00

a
 25.80

b
       1.51 

Back   9.59      9.54
 

9.07       9.32
 

8.56       0.18 

Thigh    13.38
b 

     15.13
a 

13.57
b 

      13.08
b 

13.55
b
       0.36 

Drum stick  12.06
b 

     13.71
ab 

14.98
a 

      11.91
c 

10.39
b
       0.79 

Head   2.68
 

     3.03
 

3.16
 

      3.16
 

3.86       0.09 

Neck    5.89
ab

      5.67
ab

 6.32
a
       5.89

ab
 4.64

b
       0.28 

Wing   10.71      10.55 11.37       11.28 10.79       0.16 

Shank   4.29      5.47 6.06       5.27 5.10       0.29 

 
a, ab 

Means within the same row with different superscripts are significantly different (P < 0.05) 

SEM = Standard Error of Mean 
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Breast weight: The relative weight of the breast was significantly (P < 0.05) affected across the 

dietary groups. The range recorded was 25.80 – 34.38 percent, which was lower than the ranges 

15.01 – 16.25 and 15.01 – 16.45 percent documented by Agunbiade et al., (2011) and Fafiolu et 

al. (2015) who fed hatchery waste meal in cassava products diets and palm kernel extraction 

residue/palm kernel sludge to broiler finisher birds, respectively. The higher values recorded in 

this study imply that MOLM has a positive effect in muscle tissue (meat) development in broiler 

birds. 

Back weight: No significant (P > 0.05) effect was observed across treatment groups on the 

relative weight of the back cut from broiler finisher birds fed graded level MOLM. The result 

recorded a range (8.56 – 9.59 percent), which was lower than the range (12.71 – 13.47 percent) 

reported by Sogunle et al. (2014) who investigated the response of two strains of broiler chickens 

to feeding through shapes. These observed differences could be attributed to strain and dietary 

influences in the separate studies. 

Thigh: The relative weight of the thigh was significantly (P < 0.05) influenced across treatment 

groups. The values obtained were in the range (13.08 – 15.13 percent) and higher than the values 

(8.14 – 9.61 percent) reported by Fafiolu et al. (2015) who fed palm kernel extraction 

residue/palm kernel sludge to broiler finisher birds. The higher values of the thigh may be rich 

nutrient composition of MOLM, which translated to good meat yield of the thigh muscle. 

Drumstick: The relative weights of the drumstick showed significant (P<0.05) difference across 

the dietary groups. The values were in the range (10.39 – 14.98 percent) and were similar to the 

range 10.36 – 11.50 percent earlier reported by Agunbiade et al. (2011). 

Neck, wings and shanks: The relative weight of the neck showed significant (P < 0.05) 

influence among dietary groups. The values were in the range (4.64 – 6.32 percent) across the 

treatments. Birds fed diet T3 (5.00 percent) MOLM recorded the highest weight of the neck, 

whereas the least value was recorded in birds on T5. The result obtained in this study is almost 

similar to the range 4.14 – 4.91 percent earlier documented by Agunbiade et al., (2011). It was 

observed that the relative weight of the wing and shanks were not significantly (P>0.05) affected 

by dietary groups. The values for the wings and shanks were in the range 10.55 – 11.37 and 4.29 

– 6.06 percent, respectively. The values for relative weight of wings and shanks were fairly 

higher than 7.20 – 7.96 and 3.58 – 4.37 percent respectively reported by Agunbiade et al. (2011) 

in their studies. 

Internal organ weight and gastro – intestinal tract morphometry: 

The effect of graded levels of Moringa oleifera leaf meal on the internal organ weights of broiler 

finisher birds is presented in Table 15. The weight of the heart, kidney, liver, spleen, lungs, 

pancreas and gall bladder were not significant (P > 0.05) affected between dietary groups. This 

result indicates that Moringa oleifera leaf meal showed no deleterious effect on the viscerals. 

The gastro – intestinal tract morphometry (weight and length of oesophagus, brop, 

proventriculus, gizzard, duodenum, jejunum, ileum and caeca) followed a similar trend, except 

the weight of crop with content that was significantly (P < 0.05) influenced by dietary 

treatments, where T2 was higher than the control (T1) but similar to T3, T4 and T5. 
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Heart: The weight values of the heart in this study were in the range (15.00 – 17.00g) without a 

particular trend across the dietary treatments. These values are higher than the range of values 

(3.60 – 4.20g) and (7.67 – 10.00g) earlier documented by Ayssiwede (2011) and Zanu (2012) 

respectively, who fed MOLM to broiler birds in their separate studies. The differences in result 

could be attributed to the age at slaughter of the birds. 

Liver:  The values for the liver were 39.20, 41.80, 39.10, 44.10 and 40.40g for diets T1, T2, T3, 

T4 and T5 respectively. There was no deleterious effect of MOLM on the liver, suggesting the 

absence of toxic factors in the leaf meal that would have impacted negatively on organ weight. 

This funding is similar with the observation of Atuahene et al. (1986) who documented that 

extremely higher values of liver weight are due to the presence of toxic factors in the diets. 

Spleen: The result of weight of spleen from broiler finisher birds fed graded levels of MOLM 

recorded 6.44, 5.71, 5.08, 5.84 and 5.07g for diets T1, T2, T3, T4 and T5 respectively. 

Gizzard: The values for gizzard with content were 51.60, 57.90, 55.90, 50.60 and 43.80g for T1, 

T2, T3, T4 and T5 respectively. However, birds placed on T2 had heavier gizzard compared to 

birds on other dietary treatments.  This could be attributed to high muscular movement 

associated with high fibre diets, as observed by Obikaonu (2009) also T2 birds were 

correspondingly heavier. 

Abdominal fat: The result showed statistical (P < 0.05) difference between dietary diets, with no 

particular trend, but it was observed that the control group (T1) has the highest value and lowest 

value for T4. This implies that higher inclusion levels of MOLM reduces abdominal fat 

deposition in broiler finisher birds. However, there was no definite pattern of decrease in 

abdominal fat as the proportion of soybean reduced in the diet with increasing levels of MOLM. 

This is in agreement with the report of Abdelsamie et al., (1983) that abdominal fat reduces with 

increase in fibre content of the diet as a result of the increasing levels of Moringa oleifera. 

Jensen et al., (1974) explained that fibre had a lowering effect on liver lipid metabolism in 

chickens. 

Conclusion 

Based on the findings of this paper, it could be concluded that Moringa oleifera leaf meal had no 

significant effect on haematological and serum biochemical indices of broiler chickens although 

the indices were numerically increased with increase MOLM level. The high level may be 

attributed to the influence of Moringa on the haematological parameters.  

Recommendations 

1. Furthermore, this paper, recommends that Moringa oleifera leaf meal should be 

added up to 0.3% to foster broiler performance, physiological parameters and 

enhance the ability to resist heat stress conditions of broiler fed corn-soybean 

meal diet. 

2. Consumption of Moringa oleifera leaf meal should be seen as a very reliable and 

useful health medicine for broilers and layers and so should be made available to 

birds always. 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=haematological+parameters
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