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Abstract 
With the aim of investigation, the effects of oak acorn (OA) (0 or 20 % of diet) and tannin-reducing feed additives (without 
additive, 10 g polyethylene glycol (PEG)/kg of diet and 0.25 % diet sodium bicarbonate) on performance and liver and 
kidney tissues of broiler chickens, a total of 480 Ross 308 broiler chicks (average body weight of 41 gram and same male to 
female ratio) were distributed among 6 experimental treatments (4 replicates of 20 birds) in a 2×3 factorial arrangement and 
reared for 42 days. The results indicated that application of OA had no significant effect of overall feed conversion ratio, but 
significantly decreased overall body weight gain. However, sodium bicarbonate improved overall body weight gain, 
compared to the diet without additive. Feeding birds with OA significantly increased relative weight of gizzard, ileum and 
caecum at 24 d of age and relative weight of caecum and duodenum at 42 d of age. On d 24, more sever cellular congestion 
was observed in liver tissue of OA fed birds, but on d 42, the number of liver fat vacuole was less in these birds. Feeding 
with OA increased diameter of renal corpuscle. In conclusion, dietary inclusion of 20% OA had no significant effects on 
feed conversion ratio and liver as well as kidney tissue of broilers, but because of significant reduction in overall body 
weight gain and production efficiency factor, this level is not recommended. However, inclusion of additives did not prevent 
this reduction. 
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/� ? 1. %4�? +���	�
 n�54, � +��:` OHL���� +E��")$ 
Table 1. Feed ingredients and chemical composition of the experimental diets 

Diet components (%) 
d 1-10 

 
d 11-24 

 
d 25-42 

Without  
oak acorn 

With  
oak acorn 

Without  
oak acorn 

With  
oak acorn 

Without  
oak acorn 

With  
oak acorn 

Corn 48.64 25.25  57.16 33.76  64.44 41.03 
Oak Acorn  - 20  - 20  - 20 
Soyabean meal 41.87 43.62  35.38 37.13  28.95 30.7 
 Sunflower oil 4.99 6.76  3.45 5.22  2.91 4.68 
Dicalcium phosphate 1.93 1.87  1.64 1.58  1.47 1.41 
Calcium carbonate 1.12 1.02  1.04 0.94  0.94 0.84 
Common salt (Nacl) 0.40 0.40  0.37 0.38  0.34 0.35 
Vitamin premix1 0.25 0.25  0.25 0.25  0.25 0.25 
Mineral premix2 0.25 0.25  0.25 0.25  0.25 0.25 
DL- methionine 0.23 0.26  0.19 0.22  0.16 0.20 
L lysine HCL 0.32 0.32  0.27 0.27  0.29 0.29 
Total 100 100  100 100  100 100 
Nutrients composition (calculated) 
Metabolizable energy (Kcal/kg) 3000 3000  3000 3000  3050 3050 
Crude protein (%) 23 23  20.80 20.80  18.29 18.29 
Methionine (%) 0.56 0.56  0.50 0.50  0.45 0.45 
Lysine (%) 1.44 1.44  1.25 1.25  1.11 1.11 
Calcium (%) 0.96 0.96  0.85 0.85  0.76 0.76 
Available phosphorus 0.48 0.48  0.42 0.42  0.38 0.38 
Sodium 0.17 0.17  0.16 0.16  0.15 0.15 
Crude fiber  4.00 4.69  3.74 4.42  3.45 4.13 
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1. Vitamin premix provided per kilogram of diet: vitamin A, 18,000 IU; vitamin D3, 4,000 IU; vitamin E, 72 mg; vitamin K3, 4 mg; vitamin B1, 3.55 mg; vitamin 
B2, 13.2 mg; vitamin B6, 5.88 mg; vitamin B9, 2 mg; vitamin B12, 0.03 mg; calcium pantothenate, 19.6 mg; Niacin, 59.4 mg and choline chloride, 1g. 
2. Mineral premix provided per kilogram of diet: manganese, 65 mg; zinc, 55 mg; iron, 50 mg; copper, 8  mg; iodine, 1.9 mg and selenium, 0.4 mg. 
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Table 2. Effect of oak acorn level and additive on performance parameters of broilers during different phases of the 
experiment 

Production 
Index 

 Feed conversion ratio  Feed intake (g)  Body weight gain (g) 
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Oak level (% diet) 
238a  1.947 2.426 1.151b 1.265  3804 2829 675 215  2019a 1263 587a 170 0 
201b  2.087 2.456 1.524a 1.308  3928 3039 753 222  1831b 1161 500b 170 20 
2.8  0.08 0.04 0.18 0.19  20 11 8 4  52 51 44 9 SEM 

0.014  0.104 0.835 0.003 0.278  0.324 0.075 0.088 0.318  0.003 0.06 0.0007 0.962 P value 
Additive2 

203  2.056 2.460 1.414 1.303  3783 2882 692 210  1846b 1177 507b 162b Without additive 

215  2.052 2.474 1.376 1.301  3900 2939 743 219  1909ab 1194 547ab 169ab PEG* 

240  1.942 2.386 1.223 1.254  3914 2981 707 226  2022a 1265 576a 180a NaHCO3 
4.2  0.140 0.035 0.058 0.016  41 29 15 5  52 27 20 5 SEM 

0.102  0.450 0.875 0.164 0.530  0.642 0.770 0.622 0.213  0.050 0.327 0.050 0.034 P value 
Interaction 

                Additive Oak level 
226  1.979ab 2.496 1.112 1.240  3920ab 3073ab 638 210  1976 1229 578 170 No 

 
0 

243  1.847b 2.323 1.186 1.299  3618b 2729bc 679 211  1957 1224 570 163 PEG 
244  2.014ab 2.546 1.155 1.254  4246a 3314a 708 223  2126 1335 613 178 NaHCO3 
180  2.133ab 2.425 1.716 1.366  3646b 2690bc 746 210  1715 1125 437 154 No 

 
20 

186  2.257a 2.717 1.566 1.304  4183a 3149a 806 227  1861 1164 523 174 PEG 
236  1.871b 2.226 1.292 1.255  3582b 2648c 706 228  1917 1196 539 182 NaHCO3 
8.3  0.096 0.161 0.067 0.020  19 16 6 3  22 11 20 4 SEM 

0.330  0.042 0.106 0.095 0.356  0.002 0.002 0.433 0.579  0.487 0.812 0.214 0.123 P value 
*PEG: Polyethelen glycol, NaHCo3: Sodium bicarbonate,. Means in each column with different letters are significantly different at P˂0.05. 
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��0. ���  -( �� +'
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Table 3. Effect of oak acorn level and additive on digestive organs relative weight (% body weight) of broilers at 24 

and 42 days of age 

Item d 24  d 42 
Gizzard Ileum Cecum  Duodenum Cecum 

Oak level (% diet) 
0 3.79b 2.62b 0.88b  0.683b 0.719b 
20 4.21a 3.06a 1.40a  0.786a 0.946a 
SEM 0.256 0.267 0.323  0.135 0.198 
P value 0.047 0.021 0.0005  0.029 0.001 
Additive 
No 3.75 2.97 1.12  0.742 0.866 
NaHCo3 4.19 2.88 1.21  0.712 0.781 
PEG 4.07 2.66 1.09  0.750 0.851 
SEM 0.159 0.115 0.046  0.135 0.198 
P value 0.202 0.296 0.736  0.769 0.54 
Interaction NS NS NS  NS NS 

-�IF��" ��0'(4� ��+3k" qH'A� 6� �1 �r*'d" q�4R ����� ��� F��� ��� )05/0<P.(   

PEG*: +*� -*�,� �/0��*. NaHCO3 :+1 .6� ( 2�3145  

NS+3k"4�` : ���.  

* PEG: Polyethelen glycol, NaHCO3: Sodium bicarbonate. Means in each column with different letters are significantly different at P˂0.05. 
NS: not significant. 
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(Ghassemi et al., 2014) . �4h�R ^��\� �� 

q4m" 6�
F$ Py*` S0*1 %0�"  ^��
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Table 4. Effects of oak acorn level and additive on blood levels of liver enzymes*(U/lit) of broilers at 24 and 42 days of age 

Item d 24  d 42 
AST ALT AST ALT 

Oak level (% diet) 
0 239 8571a  269a 2996 
20 227 6334b  240b 3339 
SEM 8 1369  18 209 
P value 0.483 0.031  0.039 0.700 
Additive 
No 218 7669  249 4636 
NaHCo3 239 7901  258 3529 
PEG 241 6787  256 3538 
SEM 9 415  4 447 
P value 496 0.629  0.845 0.509 
Interaction NS NS  NS NS 

-�IF��" ��0'(4� ��+3k" qH'A� 6� �1 �r*'d" q�4R ����� ��� F��� ��� )05/0<p.( NS+3k"4�` :��� .  

PEG*: +*� -*�,� �/0��*. NaHCO3 :+1  2�3145.6� (  

AST :2�,��V($ 03�"$ )�4&JF�4, ،ALT-�FZ$ : )�4&JF�4,03�"$.  
*PEG: Polyethelen glycol, NaHCO3: Sodium bicarbonate. 
Means in each column with different letters are significantly different at P˂0.05. 
NS: not significant. AST: Aspartate amino transferase ALT: alanine amino transferase 
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+F��
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Table 5. Effects of oak acorn level and additive on liver parameters of broilers at 24 and 42 days of age 

Item 
Fat vacuole1  Congestion2  Sinusoid diameter (µm) 

d 24 d 42  d 24 d 42  d 24 d 42 
Oak level (% diet) 
0 NO 1.33a  1.5b 1.75b  5.10 4.66b 
20 NO 1b  2.83a 2.67a  5.13 5.42a 
SEM  0.167  0.667 0.458  0.02 0.290 
P value  0.0001  0.0001 0.0001  0.875 0.0003 
Additive 
Without additive NO 1b  1.87b 1.63c  5.89a 5.52a 
PEG NO 1.5a  2.13ab 2.13b  5.19b 4.99b 
NaHCO3 NO 1b  2.5a 2.87a  4.37c 4.6b 
SEM  0.16  0.18 0.365  0.440 0.280 
P value  0.0001  0.012 0.0001  0.0001 0.001 
Interaction 
OA level additive         

0 
Without additive NO 1b  1 1c  5.59 5.85a 
PEG NO 2a  1.5 1.5c  5.20 4.17b 
NaHCO3 NO 1b  2 2.75ab  4.70 3.97b 

20 
Without additive NO 1b  2.75 2.25b  6.19 5.18a 
PEG NO 1b  2.75 2.75ab  5.17 5.83a 
NaHCO3 NO 1b  3 3a  4.02 5.23a 

SEM  0.17  0.109 0.167  0.06 0.320 
P value  0.0001  0.152 0.045  0.106 0.0001 

PEG*: +*� -*�,� *.�/0�� NaHCO3 :+1  .6� ( 2�3145NO. EF % ��E" :  

1 . �� b�1  �2 <1 . 3'D�� ��m'A� � 75 PD�1 �� +14e KQ05�� (% ��E") �0?� � (% ��E" O b) �0?� O b <1 n�,4,  

2 .<1  � 
 � �(0'" �6�H" +G0*( O�0, :+G0*( O�0, �� b� �1 n�,4,1 �2  �3  . F 
 |dE"  

 �IF��" ��0'( 4� ��-+3k" qH'A� 6� �1 �r*'d" q�4R ����� ��� F��� ��� )05/0<p.(   
*PEG: Polyethelen glycol, NaHCo3: Sodium bicarbonate, NO :not observed. 
1. Numbers 1 and 2 were considered to absence and presens of fat vacuole in liver tissue, respevtively. 
2. Congestion: mild, average and severe congestion were determined by numbers 1, 2 and 3, respectively.  
Means in each column with different letters are siginifantly different at P˂0.05. 
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Table 6. Effect of oak acorn level and additive on 
diameter (µm) of proximal and distal tubules and 

renal corpuscle of broilers at 42 days of age* 
Renal 

corpuscle  
Distal 
tubule  

Proximal 
tubule 

Item 

Oak level (% diet) 
0.437b  0.328  0.333 0 
0.538a  0.322  0.312 20 

0.05  0.59  0.06 SEM 

0.0001  0.774  0.131 P value 

Additive 
0.45b  0.321  0.327 No 

0.47b  0.339  0.338 NaHCo3 

0.54a  0.323  0.302 PEG 

0.049  0. 058  0.06 SEM 

0.0008  0.935  0.111 P value 

NS  NS  NS Interaction 

PEG*: +*� -*�,� �/0��*. NaHCO3 :+1  .6� ( 2�3145  

-�IF��" ��0'(4� ��+3k" qH'A� 6� �1 �r*'d" q�4R ����� ��� ���

 F��� )05/0<p.( NS+3k"4�` :.���  
*PEG: Polyethelen glycol, NaHCo3: Sodium bicarbonate, NS: not 
significant 
Means in each column with different letters are siginifantly different 
at P˂0.05. 
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