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Abstract 

Various alternative nutrient sources have being in existence for years now, all geared towards 

reducing production cost in the animal agriculture without assessing its impact on the internal 

organs of the animals. This study therefore determined the impact of Moringa olerifera as an 

alternative nutrient source on the liver qualities of 36 turkey toms. These turkeys were separated 

into four treatment groups. Treatment one (T1) which had no leaf and seed extract thus served as 

control. The treatment two (T2) had 1% Moringa seed weight in volume (w/v). Treatment three 

(T3) were with 0.5 % seed and 0.5% leaf extract w/v. While Treatment four (T4) were 1% leaf 

extract w/v. Blood samples were collected at 36 weeks of age from each treatment group. The total 

protein, Albumin, cholesterol, Bilirubin, Urea, Alanine transaminase (ALT) and Aspartate 

transaminase (AST) all differed significantly (P< 0.05).These differences did not take a definite 

pattern that could be attribute to the  detrimental to the health status of heritage turkey toms’ liver; 

rather they improved the liver qualities of these turkeys through the indicators examined. 

 

Introduction 

Considering the present economic situation 

in Nigeria, there is a clarion call to improve 

the animal agricultural sector, to achieve 

protein sufficiency and also boast the 

nation’s economy. Animal feeds costs about 

60-80% (Urom et al., 2018) of the total 

production has been a serious threat. Even the 

poultry sector is currently experiencing some 

boost due to several economic and 

agricultural policies and reforms which 

include the removal of import duties on 

poultry products (Fasina et al., 2007) and a 

ban on the importation of processed poultry 

meat. To curtail cost, farmers have used so 

many alternative nutrient sources, one of 

which was Moringa  olerifera. This is aimed 

at reducing the production cost and providing 

turkey meat in surplus quantity not just to 

serve the populace but for export purposes. 

 Moringa is rich in protein, carbohydrates, fat 

and oil (Aja et al., 2013). Moringa is a good 

source of minerals (phosphorous, chloride 

and calcium) and vitamins C (Abdukarim et 

al.2007). It is also rich in antioxidant 

properties like lutein, alphaorotine, beta-

carotene, xanthine and chlorophyll (Fuglie, 

1999). Muanya (2017) has reported that 

Moringa fruits can be used to boost sperm 

count in men thus increasing their chances of 

fertilizing eggs. Serrano-Vega et al, (2008) 

used it to increase sperm count in male mice 
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when a 1% concentration of Moringa 

ethanoic leaf extract was administered. 

Cajuday and Pocsidio (2010) also observed 

that mice given high and medium doses of the 

plant extract had enhanced spermatogenesis. 

Moringa (leaves) have also been used in 

broiler chick diets, and there were 

improvements in the general performance of 

the broiler birds (Abdulsalam et al., 2015). Its 

effect has also been checked in rabbit does by 

Adeyemi et al., (2014) and in weaning pigs 

by Oliver et al.,(2015). Besides all these 

useful qualities of most plants to achieve 

good growth, effects (either positive or 

negative) on internal organ (liver) function 

must be emphasized. Since the liver regulates 

most chemical levels in the blood and 

excretes a product known as bile, it is 

therefore very essential the quality of the 

liver is top-notch irrespective of any material 

fed to the animals.  

Hence the need to determine the effect of 

Moringa leaf and seed extracts on the health 

status of turkey toms’ liver quality has 

become imperative.  

 

Materials and Methods 

The experiment was carried out in the poultry 

section of Chirex Farms Abakuru under the 

supervision and approval of the research and 

supervisory counsel of Micheal  Okpala 

University of Agriculture, Umudike Abia 

state. 

 

Collection and Preparation of Sample 

Materials 

The experimental material for the study was 

Moringa  oleifera leaf and seed extracts. The 

freshly harvested leaves and seeds of 

Moringa were collected from homesteads 

within the Owerri metropolis.   

The freshly harvested leaves and seeds were 

sorted to remove contaminants sand particles 

and dead matter. They were shade dried in an 

open well ventilated room for about one week 

at room temperature. The seeds and the 

foliage were ground separately into powder 

and stored in separate clean dry containers. 

Treatment one (T1) was the control group 

with no Moringa powder. One gram of the 

seed powder was diluted in 1000mls of clean 

water, sieved with cheesecloth and served as 

drinking water for treatment two (T2). 

Treatment three (T3) had 0.5g of leaf powder 

and 0.5g of seed powder diluted with 

1000mls of clean water sieved with 

cheesecloth and served as drinking water.  

One gram of the leaf powder was diluted in 

1000mls of clean water, sieved with 

cheesecloth and served as drinking water for 

treatment four (T4).  

 

Experimental Animals and their 

Management  

Thirty-six (36) local male strains of turkeys 

of white, black and lavender plumage 

averagely of eight (8) weeks old were used 

for the study.  

The local turkeys were procured from a 

reputable farm, A – Z farms Ikenga  Aguata 

Local Government Area in Anambra State. 

Before the commencement of the 

experiment, the local turkeys were 

quarantined and allowed to acclimatize for 14 

days in the Poultry unit. During the 

acclimatization period, the turkeys were 

given routine management practices which 

included deworming with Ivermectin 

solution (1%w/v) against endo and 
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ectoparasites. Vaccinations suitable for their 

age were also given before the 

commencement of the experiment.  

The 36 male turkeys were randomly assigned 

to treatments. There were four (4) treatments 

in all with nine (9) turkeys per treatment. 

Each treatment group was replicated three 

times to contain three (3) turkeys per 

replicate.  

The treatment groups were administered 0 

gram of Moringa (T1), 1 gram of Moringa 

seed alone as  (T2), a combination of 0.5g of 

Moringa seed and 0.5gram of Moringa leaf 

(T3) and lastly 1 gram of Moringa leaf alone 

(T4). Experimental material was given to the 

male turkeys at 10 weeks of age. The 

treatment was administered to the turkeys via 

drinking water between the hours of 7 am to 

10 am after which they were given clean 

drinking water throughout the rest of the day. 

The turkeys were given commercial feed 

during the first 14 weeks of the experiment. 

From 24 weeks of age formulated ration 

(Table 1) was used. The feed sample was 

determined to ensure quality assessment 

(Table 1) by livestock feeds Plc with the aid 

of the apparatus; DA1650 near an infra-red 

Spectrophotometer.  

 

Table 1: Feed Formula for the Experimental Diet 

Ingredients         (%) 

Groundnut         21.00 

Fish meal         2.00 

Maize          35.00 

Wheat offal         37.00 

Bone meal          2.50 

Oyster shell          1.50 

Methionine          0.25 

Lysine          0.25 

Salt          0.25 

Vitamin Mineral  Premix                          0.25 

Total           100 

 

Determined values 

Crude protein   -      19.85 

Crude fibre   -                         7.44 

Fat    -       5.01 

Moisture   -       8.28 

Ash    -       6.99 

Energy   -      3018.8 kcal/kg 

Vitamins and trace mineral declaration: 2.5kg of premix contains. 

Vitamin A (Iµ) 12,500.00, Vitamin D3 (iµ) 2,500,000.00, vitamin E (mcg) 40,000.00, Vitamin K3 

(mg) 2,000.00, vitamin B (mg) 3,000.00, vitamin B2 (mg) 5,500, vitamin B6 (mg) 5,000, Niacin 

(mg) 55,000.00, calcium pantothenate (mg) 11,500.00, Vitamin B12 (mg) 25,000, Chlorine 
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Chloride (mg) 500,000.00, Folic acid (mg) 1,000.00, Biotin (mg) 80.00, Manganese (mg) 

120,000.00, Iran (g) 100,000.00, Zinc (mg) 80,000.00. Copper (mg) 8,500.00, Iodine (mg) 

1,500.00, Cobalt (mg) 300.00, Selenium (mg) 120.00, Antioxidant (mg) 120,000.00. 

 

Data Collection 

Blood for serum biochemical properties 

which included total protein biochemistry 

was collected through the wing vein of the 

male local turkeys using sterile needle and 

syringe and was analyzed within 2 hours of 

collection. The blood serum levels of total 

protein (TP), albumin, globulin, cholesterol, 

creatinine, urea, aspartate  transaminase 

(AST), and Alanine  transaminase (ALT) 

were determined following standard 

procedures (Evans, 1996).  

 

 

Data Analysis  

This was performed using one-way ANOVA 

(SAS, 2015) with dietary treatments (T1, T2, 

T3, T4) as independent variables, while all 

data obtained on serum liver indicator levels 

were regarded as dependent variables. 

Duncan HSD test was used the testing the 

difference of means. The treatment effect was 

considered significant if P- values were less 

than 0.05. 

 

Results and Discussions 

The total protein level of male turkeys fed 

Moringa  oleifera extract differed 

significantly among the treatment groups 

(Table 2). Total protein levels were higher 

(P<0.05) among the Moringa-treated groups 

(Table 2). The serum protein levels are 

usually affected by the presence of severe 

liver damage or prolonged dietary protein 

deficiency (Johnson et al., 2001) or even 

dehydration (Ashraf, 2017). These 

abnormalities were not witnessed in this 

study.  Rather Moringa extract boosted the 

serum protein levels of the turkeys, with the 

leaf extracts being the best. The serum 

protein levels of turkeys in the Moringa 

administered group were close to the reported 

ranges of 30.2 – 37.8g/l as reported by 

Damaziak et al. (2017) and 3.60 – 3.80g/dl 

on turkeys by Etuk et al. (2012) on turkeys. 

All the treatment groups were in conformity 

with the reported range of 2.4 -5.2g/dl of 

Grey (2014) and Miesle (2018) on avians and 

2.32 – 4.68g/dl (Priya and Gomathy 2008) on 

turkeys. The findings from the study 

collaborate with the observations of 

Abdulkarim   et al. (2015)  

The albumin which is part of total protein 

increases in cases of dehydration and 

decreases when the protein quality in the diet 

is poor leading to poor clotting ability of the 

blood of the animal (Robert et al., 2003). The 

albumin level in the study was in line with the 

findings of Grey’s (2004) report on avians. 

The ALT which is a good mirror of the 

overall body enzymatic and metabolic 

processes (Schonidt et al., 2009) differed 

(P<0.05) significantly among the treatment 

groups. The Moringa-administered group 

had higher values than the control (Table 2). 

The AST aids in the diagnosis of acute 

myocardial infaraction (Martin et al., 2010) 

also differed significantly (P<0.05) among 

the treatment groups. The ALT and AST 

ratios are used as clinical biomarkers for liver 

health. The AST level was significantly 

higher within the  Moringa extract 
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administered group than in the control. The 

AST, as well as ALT levels, were within the 

same range of 117.5 – 230 iu/L and 10 – 

21.00 iu/L respectively reported by 

Ajuonuma et al., (2013) on turkeys. They 

were also within the range of 109 – 305 iu/L 

(AST) in avian (Grey, 2004). 

A high level of ALT in the blood is usually 

associated with the intake of substances like 

omega -3- acids, and ethylesters (Koski, 

2008). Moringa is rich in omega – 3 – acids 

(O’Byne, 2015). This could be the cause of 

the elevated ALT levels founds among the 

Moringa extracts groups. 

The total serum cholesterol (mg/dL) was very 

essential for the synthesis of steroid hormone, 

vitamin D and bile acids (Bounous et al., 

2000). The cholesterol levels of turkeys 

exposed to Moringa leaf extract were 

significantly higher (P<0.05) than the levels 

observed in Moringa seed extract groups 

(Table 2). Avian cholesterol levels are 

affected by heredity, nutrition and liver 

activities (Coles, 1986). The high levels of 

cholesterol in the study contradict the report 

of Mehta et al., (2003) that Moringa leaf 

extract is capable of lowering cholesterol 

levels. This lower level of cholesterol among 

the Moringa seed-exposed male turkeys and 

control affirms the report of Gilbert (1971) 

that low cholesterol levels are due to an 

increase in steroid hormone in birds, while 

the leaf-exposed group may have had too 

many steroidal properties from the leaf that 

their cholesterol levels were not hampered by 

steroid hormone production. 

The levels of bilirubin a yellowish compound 

in the normal catabolic pathway, plays an 

essential role in the catabolism and waste 

clearance from the body, differed 

significantly (P<0.05) among treatments. 

Moringa extracts administered groups were 

higher than the control groups. These high 

levels of bilirubin may be of health benefit to 

the male turkey if there are no liver diseases 

than low bilirubin level (Sedlak and Snucler, 

2004). This study report is in line with the 

reported levels in turkeys 0.21±0.10 to 

10.50±20mg/dl (Black et al., 2013) and 

Damaziak et al.(2017) reported a range of 

0.34-0.55mmol/L in turkeys. This study, 

therefore, affirms that high levels of bilirubin 

are more a health benefit. The study results 

collaborate with the findings of Raji et al. 

(2016) on Moringa use on goats. 

The blood urea nitrogen which comes from 

broken down proteins in the liver is an 

indication of dehydration level in the body 

(Comtois et al., 1990) (Table 2). A high level 

of urea also indicated oxidative stress leading 

to the generation of more oxygen-reactive 

forms in the body (Landmesser and Drexler, 

2002). The significant (P<0.05) difference 

among the treatment group examined for urea 

did not take a definite trend that can be 

attributed to Moringa extracts although the 

leaf extracts group was significantly (P<0.05) 

highest. The studied turkey urea levels were 

within the observed range of 0.62 – 

0.74mmol/dl in turkeys by Ognik and 

Wertecki (2012). Variations among the 

treatment groups can only be attributed to 

being affected by Moringa leaf extracts 

increased the urea level while the seed 

extracts lowered the urea levels and 

combined seed and leaf extracts gave a 

balanced effect just as in the control.  

In conclusion, the Moringa  olerifera leaf and 

seed extracts were not detrimental to the 

health status of heritage turkey toms’ liver; 
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rather they improved the liver qualities of 

these turkeys through the indicators 

examined. Future studies on liver histology 

will help to buttress these facts. 

 

Table 2: mean values of liver quality indicators of male turkeys administered aqueous 

Moringa olerifera seed and leaf extracts. 

Parameters                  T1                                     T2                                               T3                                    T4                                    

Total Protein  

(g/dl) 

2.34±0.09c 

 

3.10±0.20b 3.26±0.14b 3.93±0.09 a 

Albumin 

 (g/dl) 

1.16±0.05c 

 

  1.68±0.04 b     1.79±0.14b      2.47±0.10a 

Cholesterol(mg/dl) 

 

Bilirubin (mg/dl) 

 

Urea (mg/dl) 

 

ALT (µ/L) 

 

AST (µ/L) 

67.84±2.58b 

 

0.50±0.01b 

 

11.03±0.83b 

 

13.33±0.89b 

 

17.00±0.58c 

74.67±2.46ab 

 

0.570±0.02 a 

 

13.72±0.10c 

 

15.00±0.58ab 

 

19.00±0.58b 

104.19±19.32a 

 

0.44±0.05 ab 

 

13.81±0.09 b 

 

15.00±0.058ab 

 

19.00±0.58b 

104.35±1.16a 

   

0.59±0.02a 

 

16.43±0.83a 

 

17.00±0.58a 

 

21.00±0.58a 

     

Means with different superscripts a, b, c or d on the same row are significantly different (P<0.05). 
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