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2. Geraniol 
3. Linalool 
4. Citral 
5. Citronellal 
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8. Ethylene-diamine tetra-acetic acid (EDTA) 
9. Red blood cell (RBC) 
10. White blood cell (WBC) 
11. Right ventricle /Total ventricle (RV/TV) 
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Table 1. Ingredients and chemical composition of the experimental diets  

Finisher diet (22-49 days)  Starter diet (1-21 days)  Ingredients (%) 
53  52  Corn grain 
37 35  Soybean meal, 48% protein 
0 5 Corn gluten meal 

5.8 3.5 Soybean oil 
1.55 1.75 Dicalcium phosphate 
1.20 1.40 Ground Limestone 

0.45 0.35 Common salt 
0.25 0.25 Vitamin premix1 
0.25 0.25 Mineral premix2 
0.25 0.30 DL- Methionine 
0.25 0.29 Chemical compositions 
3100 3000 Metabolize Energy (kcal/kg) 
19.5 22.5 Crude protein (%) 
0.92 1.05 Calcium (%) 
0.45 0.50 Available phosphorous (%) 
1.40 1.35 Lysine (%) 
0.60 0.69 Methionine (%) 
0.81 1.03  Methionine + Cystine (%) 

1Vitamin premix (each kg contained): vitamin A ,11000 IU; vitamin D3, 1800IU; vitamin E, 30 
IU; vitamin K, 3 mg; vitamin B1, 3mg; vitamin B2, 5mg; vitamin B6, 4mg; vitamin B12, 
0.011mg; nicotinic acid, 50mg; biotin, 0.01mg.2Mineral premix (each kg contained): Zn, 80 
mg; Mg, 100mg; Fe, 80mg; Se, 10mg; Cu, 5mg. 
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1. High density lipoprotein (HDL) 
2. Alanine transaminase (ALT) 
3. Aspartate transaminase (AST)  
4. Alkaline phosphatase (ALP) 
5. Cratine kinase  (CK)                            
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Table 3. Effect of lemon balm essential oil (LBEO, mL in 1 liter of drinking water) on mortality rate of broiler 

chicks caused by ascites 

RV/TV Mortality due to ascites (%) 
 

LBEO (mL/lit) 

0.36a 14.00a 0 
5 
10 
20 

0.24c 10.00b 
0.27b 12.00ab 
0.33a 13.33a 
0.04 0.45   Standard error 

0.0001  0.001   P value 
* Means within a row that do not have a common superscript are significantly different (P<0.05). 
 

 �
OJ4- -=� 9����-3 -� 9"�:�(
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Table 4. Effect of lemon balm essential oil (LBEO, mL  in 1 liter of drinking water) on blood parameters of broiler 

chickens at day 49 

RBC  
(106/μL)

WBC 
(103/μL)

Hematocrit 
)%(  

Hemoglobin  
)g/dL(  

Glucose  
)mg/dL(

Protein 
)mg/dL(

Triglyceride  
(mg/dL) 

HDL  
(mg/dL)

Cholesterol  
(mg/dL)  

 
LBEO (mL/L) 

2.17  153.02  29.22  7.20  229.25   3.80  35.25  64.35  106.25 b   0 
5 
10 
20 

2.57 158.25  33.09 8.12 200.40 3.45 35.50 60.50 92.56c  
2.27 154.72  30.56 7.57 221.34 3.85 40.70 61.90 121.55a  
2.32 156.22  30.85 7.92 224.90 3.67 39.75 62.55 130.50a  
0.15 3.20 1.88 0.85 11.65 0.92 5.58 3.50 9.75  Standard error 
0.436 0.345 0.451 0.392 0.212 0.586 0.421 0.231 0.001  P value 

* Means within a row that do not have a common superscript are significantly different (P<0.05). 
 

�
OJ 5 - �"X(> 2%I�B3 -� 9"�:�(
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Table 5. Effect of lemon balm essential oil (LBEO, ml  in 1 liter of drinking water) on plasma enzymes 
activities of ALT, AST, ALP and CK in broiler chickens at day 49 

ALT  
(Unit/Liter) 

AST 
(Unit/Liter) 

ALP 
(Unit/Liter) 

CK 
(Unit/Liter) LBEO (mL/L) 

4.75  271.5c  2420a  4020b 0 
4.50 254.5d 675c 2495c 5 
5.25 391.9b 1565b 7258a 10 
7.00 492.7a 1485b 8768a 20 
2.97  36.27  505 846 Standard error 
0.442  0.038  0.017  0.023 P value 

* Means within a row that do not have a common superscript are significantly different (P<0.05) 
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Table 6. Effect of lemon balm essential oil (LBEO, mL in 1 liter of drinking water) on MDA, T-

AOC and antioxidant enzymes activities in plasma of broiler chickens 

T-AOC 

(nmol/mL) 
GPx 

(U/g Hg) 
SOD 

(U/g Hb) 
MDA  

(nmol/mL) 
LBEO (mL/L) 

0.98 b 222 b 3111  3.17b  0 

1.97a 287a 3332 2.02c 5 
1.02b 228b 3220 3.16b 10 
0.56c 203c 3129 3.24a 20 

0.61  34  325  0.25  Standard error 

0.015  0.021  0.213  0.681  P value     

* Means within a row that do not have a common superscript are significantly different (P<0.05)   
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Abstract  

This experiment was conducted to evaluate the effect of different levels of Essential Oil on Growth, mortality and 
Ascites Parameters in Broiler chickens. Research was performed in a completely randomize design with 4 
treatments, 5 replicate and 30 broilers in each replicate for 49 days. The treatments consist of the control  (0), 5, 10 
and 20 ml of Lemon Balm essential oil in drinking water. At day 49, four chicks from each replicate were randomly 
slaughtered and ascetic index calculated Total red blood cell, Wight blood cell, hemoglobin, hematocrit, glucose, 
protein, cholesterol, triglycerides, high density lipoprotein (HDL), activity of Alanine transaminase (ALT), 
Aspartate transaminase (AST), Alkaline Phosphatase (ALP), Cratine Kinase  (CK), Glutathione peroxidase (GPX), 
superoxide dismutase (SOD) total antioxidant status (TAS) and malondialdehyde (MDA) content of plasma were 
determined at day 49. Results showed that, 5 ml of essential oil had no significant effect on growth performance but, 
reduced ascetic index (0.24), mortality due to ascites (%10).It is also, 5 ml of essential oil significantly, reduced 
MDA (2.02 n mol/ml), cholesterol (92.56 mg/dl), AST, ALP and CK activity in plasma (254, 675 and 2495 U/L).  
Moreover, level of 5 ml of essential oil increased GPx activity (278 u/g Hg)  and TAS (1.97 n mol/ml) in plasma. In 
concluded that, 5 ml of essential oil of lemon balm can reduce mortality due to Ascites in broilers. 
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