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�
(O 1 - )*�� 4&* #�� ):�-�-� g-*&% Eisenia fetida (R3� �#�� (X#) 
            Table 1. Chemical composition of earth worm (Eisenia fetida) powder (Dry matter (%)) 

Treatment Value 

Dry matter, (%) 94.26 
Crude protein, (%) 69.35 

Ether extract, (%) 8.30 
Ash, (%) 14.72 

Apparent metabolizable energy, (Kcal/kg)(AMEn) 3200.51 
   Apparent metabolizable energy corrected for nitrogen earthworm powder, was                  

calculated with the Janssen formula (1989). The amount of metabolic energy 1(AMEn) 
per kilo calories per kg of dry matter was estimated as follows: 

   MEn (Kcal/kg DM) = (35.87× DM) - (34.08 × ASH) + (42.09 × EE)  

  

                                                           

1. Apparent metabolizable energy, corrected for  nitrogen 
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Table 1. Ingredients of experimental diets 

Ingredients (%)  Starter 
(0-10 d) 

   Grower 
(10-24 d) 

   Finisher 
(24-42 d) 

  

 Control 2% 4% 6% Control 2% 4% 6% Control 2% 4% 6% 
Maize 48.78 51.07 53.36 55.64 51.49 53.80 56.11 58.41 53.16 55.47 57.78 60.09 

Soybean meal (CP 42%) 43.67 39.96 36.25 32.54 40.81 37.09 33.38 29.66 38.13 34.41 30.70 26.98 

 worm  meal  - 2 4 6  - 2 4 6  - 2 4 6 

Soybean oil 3.24 2.60 1.96 1.32 4.06 3.41 2.76 2.11 5.21 4.56 3.91 3.26 

Dicalcium phosphate 1.73 1.77 1.82 1.86 1.49 1.53 1.58 1.62 1.41 1.46 1.50 1.55 

Calcium carbonate 1.30 1.30 1.30 1.30 1.06 1.06 1.06 1.06 1.02 1.02 1.02 1.02 

Sodium chloride 0.35 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.37 0.37 0.37 0.37 

Vitamin-mineral  premix 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 

DL-Methionine 0.30 0.31 0.32 0.33 0.21 0.22 0.23 0.24 0.15 0.16 0.17 0.18 

Lysine 0.09 0.10 0.11 0.12 -  -  -  - - -  -  - 

Salinomaycin 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 

Total 100 100 100 100 100 100 100 100 100 100 100 100 

Chemical composition of 
diets 

            

             

ME (Kcal/kg) 2900 2900 2900 2900 3000 3000 3000 3000 3100 3100 3100 3100 

Crude protein (%) 22 22 22 22 21 21 21 21 20 20 20 20 

Ca (%) 1.01 1.01 1.01 1.01 0.86 0.86 0.86 0.86 0.82 0.82 0.82 0.82 

Available P (%) 0.48 0.48 0.48 0.48 0.43 0.43 0.43 0.43 0.41 0.41 0.41 0.41 

Na (%) 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.16 0.16 0.16 0.16 

Lysine (%) 1.37 1.37 1.37 1.37 1.23 1.22 1.21 1.21 1.16 1.15 1.15 1.14 

Thereonine (%) 0.89 0.89 0.88 0.88 0.85 0.85 0.84 0.84 0.81 0.81 0.80 0.80 

Methionine (%) 0.65 0.67 0.68 0.69 0.55 0.56 0.57 0.58 0.48 0.49 0.51 0.52 

Vitamin Premix provided the following amounts per kilogram of diet:Vitamin A, 9000 IU. Vitamin B1,1.8 mg. 
Vitamin B2, 6.6 mg. Niacin, 30 mg. Calcium pantothenate, 10 mg. Vitamin B6, 3 mg. Folic acid 1 mg. Vitamin B12, 
0.015 mg. Biotin 0.1 mg. Vitamin D3, 2000 IU. Vitamin E, 18 IU. Vitamin K3, 2 mg. Choline chloride 500 mg. 
Mineral supplement provided the following amounts per kilogram of diet: Mn (manganese oxide), 100 mg. Iron 
(ferrous sulfate, FeSO4), 50 mg. Zinc (zinc oxide), 100 mg. Copper (copper sulphate, CuSO4), 10 mg. Iodine 

(calcium iodate), 1 mg. Selenium (sodium selenite), 0.2 mg. 
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 �
(O3- 4&* #�� &J� )*��(Eisenia fetida) ) )���' 1�Q �O�O #&95�6 &�1  �%42 ()'2
  
Table 3. Effect of earthworm (Eisenia fetida) meal on performance of broiler chickens (1-42d). 

Treatment        Average body weight, (g) 
 

 
 

Feed consumption, (g/chick) 
 

 
 

Feed conversion, (kg 
feed/kg weight gain) 
 

      
 Starter 

(1-10 d) 
Grower 

(10-24 d) 
Finisher 
(24-42 d) 

Total 
(1-42 d) 

 Starter 
(1-10 d) 

Grower 
(10-24 d) 

Finisher 
(24-42 d) 

Total 
(1-42 d) 

 Starter 
(1-10d) 

Grower 
(10-24 d) 

Finisher 
(24-42 d) 

Total 
(1-42 d) 

            

Control 102.8 439.58 1555.3b 2097b  134.17 905 3139.1 4178.3b  1.31 2.11 2.04 2.01 

2% 100.42 485.42 1876.1a 2462a  147.50 954.10 3525.8 4627.4a  1.48 1.97 1.88 1.88 

4% 99.17 496.67 1638.2ab 2234ab  131.25 991.87 3353.5 4476.7ab  1.32 2.05 2.04 2.00 

6% 117.71 480.00 1543.2b 

 
2140.9b  162.08 1017.08 3154.6 4333.8ab  1.37 2.13 2.05 2.02 

SEM 6.45 37.70 82.69 86.00  9.39 67.57 119.24 234.57  0.07 0.20 0.08 0.07 

P-value 0.200 0.732 0.050 0.046  0.133 0.675 0.532 0.459  0.133 0.675 0.481 0.594 

a,b Means within the same row with different superscripts differ significantly (P<0.05). 
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 �
(O4- 4&* #�� F5�G� H�I� &J� )*��(Eisenia fetida) ��-� B��' B-N-* 1�Q&�����  &� +��2 
 
Table 4. Effect of different levels of earthworm meal (Eisenia fetida) and time on breast meat quality* 

a,bMeans within the same row with different superscripts differ significantly (P<0.05). 
1Tiubarbitoric acid, water holding capacity, pH and moisture of the breast samples were determined after 1d and 30 
d freezing. 
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 .+�(-?*� gO�� ��3* 2� (,� �Q
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Lonergan and Lonergan, 2005 .( # aX�M d:��"�
(O 

4 #�� H�I� &J� �* #�# +�3" 4&*)�,� &-J�% )*�� 1�#

 &�pH +��2 # +� B��'  B��/ (X# 
 F5�G� 1�Q

 Tiubarbitoric acid 
(µg/g) 

 
water holding capacity 

(%)  pH Moisture (%) 

Treatment 1d  30d  1d 30d  1d 30d  1d 30d 

Control 1.31a 2.11b  52.71 62.57a  5.98 5.75  75.16 73.26 

2% 0.76b 2.24b  54.36 53.71b  5.88 5.63  73.80 74.16 

4% 1.28a 2.45b  54.19 59.97a  5.98 5.84  76.06 74.63 

6% 1.50a 2.80a  50.53 57.05ab  5.91 5.87  83.10 73.25 

SEM 0.18 0.07  2.40 1.35  0.11 0.06  5.85 0.46 

P-value 0.003 0.01  0.37 0.01  0.79 0.31  0.40 0.37 

Time Tiubarbitoric acid  
(µg/g) 

 Water holding capacity  
(%) 

 pH  Moisture 
(%) 

1d 1.21b  58.32a  5.93a  77.03 

30 d 2.4a  52.94b  5.77b  73.82 

SEM 0.29  1.34  0.04  0.80 

P-value 0.01  0.05  0.04  0.17 
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Table 5. Effect of different levels of earthworm meal (Eisenia fetida) and time on thigh meat quality 

 Tiubarbitoric 
acid  (µg/g) 

 
Water holding 
capacity  (%) 

 pH  Moisture (%) 

Treatment 1d 30 d   1d  30 d   1d  30 d   1d  30 d  

Control 1.14 1.81b  54.09 49.16  5.62 5.61  75.97 73.96 

2% 1.18 2.02b  52.37 48.61  5.17 5.37  80.33 76.45 

4% 1.28 2.04b  55.42 49.81  5.37 5.53  82.04 75.52 

6% 1.41 2.79a  51.71 50.46  5.12 5.32  78.23 75 

SEM 0.26 0.14  2.96 1.44  0.24 0.10  2.65 0.58 

P-value 0.72 0.01  0.59 0.92  0.19 0.51  0.14 0.21 

Time 
Tiubarbitoric 
acid  (µg/g) 

 Water holding 
capacity (%) 

 
pH 

 
Moisture (%) 

1d 1.25b  51.72a  5.32  74.96 

30 d 2.16a  48.23b  5.45  73.57 

SEM 0.32  1.23  0.04  0.49 

P-value 0.01  0.01  0.34  0.58 

a,b Means  in  the  same  column  with  different  superscripts  differ  significantly (P<0.05). 
1Tiubarbitoric acid, water holding capacity, pH and moisture of the thigh samples were determined after 1d and 30 d 
freezing. 
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Abstract  

Current experiment was conducted to determine the effect of different levels of earthworm meal (Eisenia fetida) on 
performance, breast and thigh meat quality in broiler chickens. For this purpose a completely randomized design 
with four levels of earthworm meal as treatments (0, 2%, 4% and 6%) was performed on 96 one day old Ross 308 
male chicks. Each treatment consisted of 4 replicates with 6 chickens in each replicate. At the end of the experiment 
(d 42), two birds from each replicate were slaughtered and In order to study breast and thigh meat quality parameters 
(meat Tiubarbitoric acid index, water holding capacity, pH and moisture ) one day and one month  after slaughtering 
transferred to freezer after carcass analysis. Results indicated that, dietary supplementation with( 2%) of earthworm 
meal compared to control and 6% earthworm meal  significantly increased body weight and feed intake (P<0.05), 
but it had not significant effect on feed conversion ratio. TBA index in breast meat of chickens fed with 2% of 
earthworm meal was significantly lower than other treatments (P<0.05). After one month of meat storage TBA 
index was increased and pH and WHC were decreased. The lowest and the highest TBA values were observed one 
day after slaughter and one month after slaughter, respectively. The results of the present study suggest that use of 
(2%) of earthworm meal increased the final body weight, feed intake and improved breast meat quality in broiler 
chicks. 
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*Corresponding author: gholamihamid67@yahoo.com 

 


