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SUMMARY 

 

he aim of this study was to inspect the effect of feeding Japanese quail chicks on diets containing 

different levels of Moringa Oleifera meal (MOM) on productive performance, carcass quality and 

blood constituents. Six hundred unsexed one- week-old birds of Japanese quail were equally divided 

into five experimental groups of 120 birds each. They were fed at 0, 5, 10, 15 and 20% with MOM. The 

experiment lasted for six weeks during which the effect of MOM on the body weight, feed consumption, 

feed conversion, blood constituents and carcass traits were observed as indicator of performance. The results 

showed that, birds fed on 5 % MOM gained significantly higher body weight and body weight gain than 

birds fed the control diet, but the lowest feed consumption (P≤0.01) and best feed conversion ratio were 

obtained by using 20% MOM compared to control group. Using 20% MOM increased the weight of heart 

and liver significantly (P≤0.05) than other groups, but there were no significantly (P>0.05) differences in 

gizzard, carcass and edible parts weights of the growing Japanese quails in the four treatments. Plasma total 

protein and albumin were significantly higher in two groups (15 and 20 %) MOM as compared to other 

treated groups or control group. The best level of MOM was 20% which recorded a decrease in plasma 

cholesterol and LDL compared to control group, but plasma AST and ALT decreased with all levels of 

MOM. This study indicate that the 20% MOM diet can improve quail performance without negative effects 

on growth and carcass traits. 
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INTRODUCTION 

 

Poultry production is one of the fastest ways to ameliorate deficiency of animal protein supply and 

consumption in many countries. This is because of high rate of reproduction, their short generation 

interval, and efficiency of nutrient conversion into high quality protein. Quail farming is used to diversify 

the poultry industry and help in domestic chicken production. This is because of great benefits derived 

from quails. Quail belongs to the family Phasianidae, genus Coturnix bonnaterre and species Coturnix 

coturnix japonica. Commercial quail farming is becoming more popular and is being increasingly 

promoted in number of Asian and European countries (E.F.S.A 2004 and RSPCA, 2011) and recently in 

Africa. Quail is reared for its excellent meat including its nutritive and economic benefits (Odugbo, 

2004). Quail meat and egg are renowned for their high-quality protein, high biological value and low 

caloric content (Agiang, 2011) they are highly nutritional, containing essential minerals and vitamins. 

Despite their small size, the nutritional value of quail eggs is three to four times greater than chicken 

eggs (Tunsaringkarn et al., 2013). Igado and Aina (2010) reported that quail meat is tastier than chicken 

and promotes body and brain development in children. Quail meat is a sweet and delicate white game 

meat with extremely low skin fat and low cholesterol value. The prices of soybean and fish meals which 

are widely and successfully used as conventional protein sources for poultry production have been 

escalating continuously in recent times, whilst their availability is often erratic. The problem has been 

worsened due to the increasing competition between humans and animals for these protein ingredients as 

food. According to (Odunsi, 2003) the rapid growth of human and livestock population, which is creating 

increased needs for food and feed in the less developed countries, demands that alternative feed 
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resources must be identified and evaluated. One possible source of cheap protein is the leaf meals of 

some tropical legume browse plants, i.e. Moringa oleifera as an important feed resources which are 

relatively rich in crude protein (25-44%), essential amino acids, minerals, carotenoids and vitamins 

(Houndonougbo et al., 2012). Amongst those resources, Moringa oleifera is an excellent feedstuff due to 

its adaptability to varieties of climatic conditions, high leaf yield and a great deal of active substances of 

health care (Ly et al., 2001).  Thus, the aim of this study is to verify the ability of Moringa oleifera  meal 

and its effect on productive performance of Japanese quails . 

 

MATERIALS AND METHODS  

 

A total number of 600 unsexed one- week-old Japanese quail chicks were randomly and equally 

divided into five experimental groups of 120 birds each, (3 replicates of 40 birds each). All chicks were 

housed in battery brooders equipped with raised wire floors and were reared under similar 

environmental, managerial and veterinarian conditions. Lighting programs was provided about 23 hours 

daily. Feed and water were offered ad-libitum during the experimental period which lasted for six weeks. 

The experimental diets were prepared by mixing MOM into the five experimental diets at the rate of 

control (T1) without MOM, while the other four diets were supplemented with 5, 10, 15 and 20% MOM 

(T2,T3,T4 and T5 , respectively) . All diets were kept to be iso-nitrogenous (24% crude protein) and iso-

caloric (2900 ME/kg of diet) to supply birds requirements according to NRC (1994). The ingredients and 

chemical composition of the experimental diets are presented in Table 1. Body weight and feed 

consumption (FC) were recorded at the end of the 1
st
, 3

 rd
 and 6

th
 weeks of age. Body weight gain (BWG) 

and feed conversion were then calculated. 

Table (1): Composition and calculated analysis of the experimental diets. 

Ingredient % Control 5% MOM 10% MOM 15% MOM 20% MOM 

Yellow corn 57.1 57.8 58.3 59.1 59.8 

Soybean meal (44%) 34.0 29.5 25.3 20.0 15.0 

Corn glutiene meal (62%) 6.0 4.8 3.5 3.0 2.3 

Moringa olifera meal 0 5.0 10.0 15.0 20.0 

Di-calcium phosphate 0.8 0.8 0.8 0.8 0.8 

Limestone 1.35 1.35 1.35 1.35 1.35 

Sodium chloride 0.4 0.4 0.4 0.4 0.4 

Vit. Min. Pre mix.* 0.3 0.3 0.3 0.3 0.3 

Dl-methionine 0.05 0.05 0.05 0.05 0.05 

Total 100 100 100 100 100 

Calculated analysis ** 

Crude protein % 23.99 23.93 23.92 23.95 23.98 

ME Kcal/kg 2892 2886 2876 2881 2882 

Lysine % 1.24 1.24 1.24 1.24 1.19 

Methionine % 0.45 0.45 0.45 0.44 0.43 

Cystine % 0.37 0.37 0.37 0.37 0.34 

Calcium % 0.96 0.96 0.96 0.96 0.89 

Available-P % 0.46 0.46 0.46 0.46 0.45 
* Vitamins and minerals premix were free from folic acid: each kg contains vit A 12000 Iu, vit.D3 3000 Iu, vit. E 12 

mg, vit.   K 1mg, vit B12 0.02mg, vit B1 1mg, vit B2 4mg, vit B6 5mg, Nicotinic acid 20 mg, Biotin 0.05 mg, Choline 

chloride 0.16 mg, cupper 3 mg, iron 30 mg, manganese 40 mg, zinc 45 mg and selenium 3 mg.   

** According to N.R.C. (1994) 

 

At the end of the experimental period, slaughtering was performed on a random sample of five birds 

from each treatment to estimate some carcass characteristics. Also, blood samples were collected in 

heparinized tubes, and centrifuged at 3000rpm for 15 minutes to separate clear plasma which stored at - 

20ºC for determination of some blood constituents as total protein (Gornal et al., 1949), albumin (Doumas 

and Waston 1971), transaminases activity (AST, aspartate amino-transferase, ALT alanine amino-transferases 

(Reitman and Frankle, 1957) while LDL; triglycerides and total lipids and cholesterol (Zollner and Kirsch, 
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1962) were determined by spectrophotometer using available commercial kits. Data were statistically 

analyzed using the general linear model for analysis of variance of SAS (SAS, 2001). Test of 

significance for the differences between means was done by Duncan’s multiple range test (Duncan, 

1955). 

 

RESULTS AND DISCUSSION 

 

Productive performance:  

Productive performance as affected by dietary treatments is explained in Table 2. The results 

indicated that live body weight and body weight gain at three and six weeks of age were significantly 

(P<0.01) higher in T2 (5% MOM) than the control group and others received diet with 15 , 20 % of 

(MOM). This study confirms previous findings by Kakengi et al. (2007) that indicated Moringa Leaf 

Meal promoted good growth and productivity in poultry is attributed to its nutrients and phytochemicals. 

Also, Fuglier (1999) and Ebenebe et al. (2012) reported high performance of livestocks fed on moringa 

based diet. This finding might be due to natural enzymes in moringa which facilitate digestion of fibrous 

food in animals and improve bioavailability of nutrients (Foidl et al., 2001). From Table 2, it was 

observed that quail birds feeding diet with 20 % of moringa had the lowest feed intake (109, 404 and 

514.5g) during the experiment. Feed conversion ratio (FCR) was significantly (P<0.05) affected by 

adding moringa to the diets. FCR decreased in group 3 that received diet with 20 % MOM than other 

groups during this experiment. Feed conversion ratio decreased with increasing level of MOL in the diet. 

This can be explained by the decrease in feed intake associated with increasing level of MOL in the diet. 

This result agrees with the conclusion of Ayssiwede et al. (2012) and Houndonougbo et al. (2012). This 

result is nearly similar to those of Ashong and Brown (2011) who reported that the control group had 

higher feed intake compared to other groups of chickens fed Moringa oleifera leaf meals. Also, 

Portugaliza and Fernandez (2012) observed that adding Moringa oleifera aqueous leaf extracts in 

drinking water significantly decreased feed intake of broilers as the concentration increased. This could 

be as a result of improved digestion and metabolism activities of Moringa oleifera (Gakuya et al., 2012) 

 

Table (2): Effect of different levels of Moringa oleifera on productive performance of the growing 

quail. 

 

Treatments  

T1 T2 T3 T4 T5 

Control 5% 10% 15% 20% 

Body weight 

1
st
 week 

3
rd

 week 

6
th

 week 

 

23.06 +  0.15 

72.62
b
+  0.61 

177.37
 b
+1.68 

 

23.16  + 0.12 

97.41
a
 +4.29 

195.01
a
+0.18 

 

23.12 + 0.15 

76.61
 b 

+ 1.19 

194.09
a 
+ 1.64 

 

23.17  + 0.13 

76.04
 b 

+ 1.04 

177.50
 b 

+1.42 

 

23.12   + 0.13 

75.73 
 b 

+  0.37 

164.40
c 
+2.81 

Weight gain  

From1-3week 

from4-6 week 

from 1 -6 week 

 

74.34
 a 

+ 4.17 

  .     + 3.71 

154.30
b 
+1.72 

 

49.47
 b
+0.70 

122.38
 a
+ 0.44 

171.85 
a
+  0.29 

 

53.49
 b
+ 1.09 

117.47
 a
+ 1.46 

170.96
 a
+ 1.49 

 

52.87
 b
+1.18 

101.46
 b
+1.00 

154.32
 b
+1.53 

 

52.60
 b
+  0.44 

88.68 
 c
+2.49 

141.28 
 c
+2.92 

Feed intake 

from 1-3 week 

from4 -6 week 

from 1-6 week 

 

188.80
a
+ 8.33 

427.49
 c
+37.80 

616.29
 b
+29.87 

 

111.96
 b
+2.63 

578.44 
 a
+ 9.16 

690.40
 a
+11.25 

 

114.69
 b
+5.22 

599.29
 a
+8.05 

713.98
a
+12.87 

 

110.40 
 b
+1.97 

495.59
 b
+12.29 

604.75
 b
+10.32 

 

109.16
 b
+1.98 

404.14
 c
+14.33 

514.53
 c
+16.27 

Feed conversion 
from 1-3 week 

from4 -6 week 

from 1-6 week 

 

2.54
 a
+  0.03 

5.32
 a
+0.23 

3.99
 a
+0.20 

 

2.26
  b

+ 0.02 

4.73
bc

+0.09 

4.02
 a
+0.06 

 

2.14 
 c
+  0.06 

5.10
ab

+  0.07 

4.18
 a
+  0.05 

 

2.10
 c
+ 0.02 

4.88
bc

+ 0.09 

3.94
ab

+0.08 

 

2.07
 c
+  0.03 

4.55
 c
+ 0.05 

3.64
 b
+ 0.05 

a ,b. c d  Means in the same row with different superscripts are significantly different (p<0.01). 
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Carcass Characteristics: 

The results for carcass parts weights of the growing quails fed different levels of Moringa oleifera 

leaf meal as a partial replacement for soybeans meal are shown in (Table 3).  

 

Table (3): Effect of different levels of Moringa oleifera on carcass weights of the growing quails. 

 

Treatments 

T1 T2 T3 T4 T5 

Control 5% 10% 15% 20% 

Head w. 3.50
 b
+ 0.19 4.16

ab
+ 0.18 3.65

 b
+0.29 4.73

 a
+0.21 3.79

 b
+0.24 

Heart w. 0.82
ab

+ 0.04 0.71
ab

+ 0.13 0.61
 b
+ 0.11 0.80

ab
+0.12 0.98

 a
+0.09 

Liver w. 2.50
ab

+0.41 1.54
 b
+ 0.11 1.83

ab
+0.15 2.15 

ab
+0.22 2.74 

 a
+0.54 

Gizzard 1.81+0.13 2.37+0.18 2.25 +0.10 2.37 +0.03 2.08 +0.02 

Carcass 73.08 +0.82 72.36 +0.76 69.58+1.32 70.25 +2.47 69.55 +1.41 

edible w. 78.46 +1.26 76.97 +0.90 74.28 +1.35 75.58 + 2.74 75.13 + 2.74 
a , b. c  Means in the same row with different superscripts are significantly different (p<0.01). 

 

Weight of the heart and liver in T5 (0.98 and 2.74 gram) were significantly (P≤0.05) higher than other 

groups , where the mean gizzard, carcass and edible weights of the growing Japanese quails in the four 

treatments were not significantly (P>0.05) different from one to another. However, the significant 

difference observed in the weight of the heart and liver between T5 and other treatments are contrary to 

the non-significant difference reported by Safa and Tazi (2012) in broiler chicken. The non-significant 

difference found in mean gizzard ,carcass and edible weights of the growing Japanese quails in all 

treatments are similar to the finding of Zanu et al. (2012) and Safa and Tazi (2012) who confirmed that, 

none of the parameters measured for carcass characteristics in birds fed with diets containing Moringa 

oleifera leaf meal was significantly affected by inclusion of Moringa leaf meal. Also, they found that the 

dietary herbal supplement of 0.1% of moringa increased the gizzard fat content. 

Blood constituents: 

The results of the blood plasma parameters at 6 weeks as affected by dietary Moringa oleifera are 

shown in Table (4). 

 

Table (4): Effect of different levels of Moringa oleifera on blood constituents of the growing quails. 

 

Treatments 

T1 T2 T3 T4 T5 

Control 5% 10% 15% 20% 

Total protein (g/dl)  6.64
 b  

+0.19 7.05
ab

 +0.18 6.76
  b 

+0.20 7.57
 a  

+0.19 7.38
  a

 +0.17 

Albumin (g/dl) 3.93
  bc

  +1.41 3.84
  bc

 +1.33 3.66
  c   

+1.22 4.14
ab

  +1.12 4.35
  a

  +1.32 

Globulin (g/dl)  2.71
 b  

+0.18 3.21
  b

 +0.18 3.10 
 b  

+0.28 3.43
 a  

+0.20 3.03
  b

  +0.23 

A/G   ratio  1.45 1.20 1.18 1.21 1.44 

Triglyceride (mg/dl)  148.45
a
  +0.19 142.86

 b
 +0.15 137.89

 c
 + 0.11 134.78

c 
+0.17 127.95

 d
 +0.21 

Cholesterol (mg/dl) 186.95
 a
 +0.90 173.20

b
 +0.84 166.50

 c 
+0.77 171.00

b
+0.92 164.30

  c 
+0.65 

LDL (mg/dl)        65.54+1.19 62.75+1.14 60.81+  1.17 60.57 +  1.23 59.12+1.27 

Creatinie (mg/dl) 0.94
 a
  +0.76 0.87

 b
 +0.54 0.85

 b
 +1.46 0.83

 b
 +1.97 0.82

 b
 +1.09 

ALT ( U/L) 66.33
 a
  +0.18 59.83

ab
  +0.23 56.67

 b
  +0.36 54.33

 b
  +0.29 50.00

 b
  +0.34 

AST (U/L) 92.90
 a
  +2.74 86.40

ab
  +1.73 77.00 

 b
 +2.31 76.20

 b
  +1.10 71.40

 b
  +0.79 

a, b Means in the same row with different superscripts are significantly different (p<0.01). 

 

Results showed that total protein and albumin were significantly increased in the fourth (T4) group 

(7.57 and 4.14) and fifth (T5) group (7.38 and 4.35) as compared to other treated groups. Total plasma 

protein has been reported as an indication of the protein retained in the animal body (Akinola and Abiola, 

1991). The relatively greater total plasma protein content of broilers receiving dietary MOM might be an 

indication of the good protein content and/or quality of the leaf meal. The dietary inclusion of MOM 
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effect on plasma levels of albumin led to significant improvements in plasma globulin compared than 

control. While, A/G ratio reduction in all moringa treatments and this means that immunity of birds fed 

different MOM additives were improved compared to the control group. This result is also supported by 

the works of Olugbemi et al. (2010) who reported that Moringa oleifera leaves had a beneficial effect on 

the immune responses and improve intestinal health of broilers .Though Moringa oleifera has been 

claimed to boost immune systems (Fuglier, 1999), such property of the plant most likely might be 

contained and restricted to the pods which possesses lectin, a substance that modulates the body defense 

system (Jayavardhanan et al., 1994). On contrary, Makanjuola et al. (2014) found that 0.2%, 0.4% and 

0.6 MOLM did not influence the serum total protein, albumin, globulin and AST. But ALT significantly 

decreased in the birds fed on diet (0.4 %). Thus, the efficient nutrient utilization noted in this study in 

MOLM supplemented birds may suggest tissue bio-efficiency of polyphenols or their metabolites present 

in M. oleifera leaves (Brenes et al., 2008). However, plasma cholesterol, LDL and triglycerides had 

significantly increased in control group (1.48, 186.95 and 65.54) compared to all MOM treatments 

(Table 4). The best level of MOM was 20% which recorded decrease in plasma cholesterol and LDL 

compared to control group. Similar results have been obtained by Dey and De (2013) who found that 

0.25 or 0.40 % MOLM in broiler diets was significant (P< 0.01) reduced in total cholesterol, 

triglycerides and LDL-cholesterol. Plasma AST and ALT decreased with all levels of MOM. Since liver 

is reported to contain enzymes like ALT and AST, it releases these enzymes to the blood when damaged 

(Kaplan et al. ,2003). Hence, the significant differences among treatment and control diets in plasma 

AST in the present study may reflect normal liver function of the birds fed diets containing moringa. 

Although the decrease in ALT activity observed in birds on diet contained 20%of MOL could suggest 

that MOLM has properties that can enhance liver health. Similar results have been obtained by Dey and 

De (2013) who found that 0.25 or 0.40 % MOLM in broiler diets was significant . 

 

CONCLUSION 

 

This study indicated that the 20% moringa leaf diet can improve  Quail performance without 

negative effect on blood parameters. 
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الاداء الإًتاجي لطيور السواى  ا اوليفيزا في الوجبات الغذائية عليالووريٌجأثيز استخذام هستويات هختلفة هي ت

 الياباًية

 

 اباو الفتاو,عباذ الخاال   , جواا  هٌواور الوا ,  ,سالذ الاذيي احواذ ياسايي ,خليفَ  , غاادٍ ابازاُين الذساو ي  ولاء حسيي

 الغوزى و ًجوى عبذ الوٌلن هغزبي

 هوز -الذ ي –ًتاج الحيواًي لإ سن -الوزكز القوهي للبحوث

 

ًٕرُٚجا انهٗ يسخٕٚاث يخخهفت يٍ حأثٛز حغذٚت طٕٛر انسًاٌ انٛاباَٛت ػهٗ الأَظًت انغذائٛت انخٙ ححخٕ٘ ػ نًؼزفّْذِ انذراست  حٓذف

طائز يٍ انسًاٌ انٛاباَٙ ػًز أسبٕع ٔاحذ  055حى حقسٛى  .ػهٗ الأداء الإَخاجٙ ٔجٕدة انذبٛحت ٔيكَٕاث انذو حٛث (MOM) أٔنٛفزا

انخجزبت  ثسخًزا (MOM) .يٍ ٪ (55ٔ  50 ،55 ، 0 ، 5)  طائزا ، حى حغذٚخٓا ػهٗ 555بانخسأ٘ إنٗ خًس يجًٕػاث حجزٚبٛت يٍ 

ػهٗ ٔسٌ انجسى ، ٔاسخٓلاك انؼهف ، ٔكفاءِ انخحٕٚم انغذائٗ ، ٔيكَٕاث  (MOM)نًذة سخت أسابٛغ ٔخلال ْذِ انفخزِ حى دراسّ حأثٛز 

 . انذو  ٔصفاث انذبٛحت كذنٛم نلأداء

( اكخسبج سٚادة كبٛزة فٙ ٔسٌ انجسى يقارَت بانطٕٛر انخٙ غذٚج MOM٪ )0ٙ غذٚج بُسبت أظٓزث انُخائج أٌ انطٕٛر انخ

٪ 55( ٔأفضم كفاءِ  ححٕٚم غذائٗ باسخخذاو P≤0.01بانًجًٕػت انضابطت ، ٔنكٍ حى انحصٕل ػهٗ أقم َسبت اسخٓلاك نهؼهف )

(MOM.يقارَت بانًجًٕػت انضابطت ) ٖ55 اسخخذاو اد ( ٪MOM ) ٗفٙ سٚادة ان( ٔسٌ انقهب ٔانكبذ بشكم كبٛزP≤0.05 ٍػ )

( فٙ أٔساٌ كلا يٍ انقَٕصّ ، أٔساٌ انذبٛحت ٔالأجشاء انصانحت P >5.50انًجًٕػاث الأخزٖ ، ٔنكٍ نى حكٍ ُْاك فزٔق يؼُٕٚت )

ظ فٙ كلا يٍ يجًٕػخٍٛ نلأكم يٍ طٕٛر انسًاٌ انٛاباَٛت فٙ ألاربغ يؼايلاث. انبزٔحٍٛ انكهٙ ٔالأنبٕيٍٛ فٗ انذو كاٌ أػهٗ بشكم يهحٕ

٪ حٛث سجم 55( ْٕ MOMٔكاٌ أفضم يسخٕٖ نـ ) ( يقارَت بانًجًٕػاث الأخزٖ ٔانًجًٕػّ انضابطMOMّيٍ  ٪ 55ٔ  50)

فٙ انذو  اَخفضج يغ جًٛغ  AST  ٔALTفٙ انذو   يقارَت بانًجًٕػت انضابطت ٔنكٍ  LDLاَخفاض فٙ َسبت انكٕنٛسخزٔل ٔ 

( ادٖ انٗ ححسٍ اداء انسًاٌ دٌٔ اٖ  حأثٛز سهبٙ MOM٪  يٍ )55ْذِ انذراست إنٗ أٌ اسخخذاو  ( ، ٔقذ أشارث MOMيسخٕٚاث )

 قٛاساث انذو انًخخهفّ.ػهٗ 

 


