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ABSTRACT 
 

This study was carried out to investigate the effect of soybean fatty acids and soybean calcium salt fatty 
acids on yield, carcass efficiency, pancreas percentage and abdominal percentage in broiler chickens. A total of 
500 broiler chickens of a commercial breed (Ross) were placed in 20 pens with 25 chickens in each pen and the 
experiment was performed in a completely randomized design with five treatments and four replications for 
each treatment. Treatments were included control (T1, with no soybean fatty acids or soybean calcium salt fatty 
acids), 0, 2.5 and 5% soybean fatty acids (T2), 0, 2.5 and 5% soybean calcium salt fatty acids (T3) and 2.5, 5, 
5% soybean fatty acids (T4) and 2.5, 5 and 5% soybean calcium salt fatty acids (T5) in starter, grower and 
finisher period respectively. In different stages of the experiment, feed intake, weight gain and feed conversion 
ratio increased significantly between treatments (P < 0.05). There was a significant difference between carcass 
efficiency and pancreas percentage (P < 0.05). The use of soybean fatty acids and soybean calcium salt fatty 
acids had no significant effect on abdominal fat. Results show that the use of soybean fatty acids as compared 
with soybean calcium salt fatty acids has had beneficial effect on broiler performance. 
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Introduction 
 

In most of the farm animals, digestion system 
ability for fat digestion and absorption in diets with 
additional fat is higher than diets with no one and 
because fat has a low price then use of fat in poultry 
diet is economic. Many researches are conducted to 
determine the effect of use of fat as energy resource 
and substitution to part of diet carbohydrates. Atteh 
and et al., [1] reported that fat digestibility and 
absorption are affected by composition, age of bird, 
breed, Intestinal status and composition of base diet 
that fat added to it. Carew and et al., [4] were shown 
that in young chickens, digestion system ability for 
use of fat is low. Atteh and et al., [2] reported that 
Calcium is one of the elements that resulted to 
decreasing of energy and fatty acids accessibility and 
also excretion it as soap. Animal and plant fats are 
the main fats in poultry diet. Use of fats and oils in 
animal and poultry diets in practical is difficult. The 
main of these problems are melting, maintenance, 
oxidation and fat transport. Furthermore for mixing 
of melting fat and liquid oils with diet need to special 
facilities. It expects using of calcium salt (fat and oil 
powder) in diet can be solved these problems. Also 
fat powder can be used as energy and calcium source 
in poultry diet. The object of this study was to 

investigate use of soybean calcium salt fatty acids 
(fat powder) as an energy source in contrast to 
soybean fatty acids. 

 
Materials and Methods 
 

In this study 500 broiler chickens of a 
commercial breed (Ross) were used. The chickens 
were weighted at the first weak of the experiment 
and randomly placed in 20 pens with 25 chickens in 
each pen based on the same weight. Feed and water 
were supplied ad-libitum. The experiment performed 
by completely randomized design in five treatments 
and four replications per each treatment. Treatments 
were included control (T1, with no soybean fatty 
acids or soybean calcium salt fatty acids), 0, 2.5 and 
5% soybean fatty acids (T2), 0, 2.5 and 5% of 
soybean calcium salt fatty acids (T3) and 2.5, 5, 5% 
soybean fatty acids (T4) and 2.5, 5 and 5% soybean 
calcium salt fatty acids (T5) in starter, grower and 
finisher period respectively. The diets (table 1) were 
formulated according to NRC (1994). Diets contain 
same levels of energy, protein, vitamins and minerals 
for each period (starter, grower and finisher). During 
the experimental, feed intake and chicken weight 
were recorded for each pen and feed conservation 
ratio was calculated at 21, 42 and 49th days of the 
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experiment. Two birds from each pen that their 
weights were near the mean weight of pen were 
selected and slaughtered after weighting. The carcass 
weight, abdominal fat, pancreas was weighted 
separately and carefully. 

Statistical analysis was performed by Anova 
procedure of SAS software and means of treatment 
for all traits compared by Duncan Multiple Range 
Test. 

 
Results and Discussion 
 
Feed Intake: 
 

Effects of different levels of soybean fatty acids 
and soybean calcium salt fatty acids on feed intake 
are shown in Table 1. No significant effect observed 
on broiler feed intake in 43-49 days of age, but there 
were significant differences between T4 (with the 
least feed intake) with others in 1-21 and T5 with 
others in 22-42 and 1-49 days of age. (P < 0.05). In 
all ages T5 had the highest feed intake. Higher Feed 
intake in T5 may be a result of better palatability of 
diet. Because broiler chickens in T5 use higher 
amount of fat powder (soybean calcium salt fatty 
acids) supplemented diet then feed intake increased 
significantly in T5. Although no significant 
differences were observed between T1, T2, T3 and 
T4 in 7-49 days of age but results were shown that 
use of soybean calcium salt fatty acids result to 
increasing feed intake. These results are agreement 
with Brake, [3] and Tabeidian and Sadeghi [10] who 
suggested that use of soybean calcium salt fatty acids 
increased feed intake. 
 
Weight Gain: 
 

Effects of different levels of soybean fatty acids 
and soybean calcium salt fatty acids on weight gain 
are shown in Table 3. In all ages except for 1-21 days 
of age significant differences in the mean of weight 
gain were observed. For 1-21 days of age there was 
significant difference between T5 with the least 
weight gain and T1, T2 and T3 (P < 0.05). Results 
are shown that use of soybean fatty acids in diet 
result to increased weight gain in T2 and T4 in total 
of period. Use of fat decreased food pass velocity 
and therefore increased enzyme effects on food. This 
result is in agreement with Brake, [3] and Senkoylu, 
[5] who suggested that use of soybean calcium salt 
fatty acids and increasing level of it decreased weight 
gain in chicken. In this study weight gain in broiler 
chicken that fed with soybean calcium salt fatty acids 
decreased as calcium salt increased. Decreasing in 
weight gain could be due to calcium binding with 
fatty acids in fat powder and therefore decreasing of 
fatty acids digestibility and energy. Thus chicken 
could not absorb and digest fat powder effectively 
and have lower weight gain compare to control 
group. These results are in agreement with Atteh and 

Leeson [1] who showed that calcium affected on 
digestion system and decreased its activity. All result 
is in agreement with Mendelik and et al., [6] who 
suggested that energy of 1000 grams rapeseed is the 
same of 1323 grams calcium salt. 
 
Feed Conversion Ratio: 
 

Effects of different levels of soybean fatty acids 
and soybean calcium salt fatty acids on feed 
conversion ratio are shown in Table 4. In all ages 
significant differences between treatments observed 
(P < 0.05). Soybean calcium salt fatty acids increased 
feed conversion ratio in T3 and T5 compare to 
control group. This result may be due to lower 
weight gain and higher feed intake in these 
treatments (T3, T5). This result is in agreement with 
Tabeidian and Sadeghi [10] and Mendelik and et al., 
[6] who suggested that use of fat powder in diet 
increased feed conversion ratio in broiler chickens. 
Use of soybean fatty acids in diet increased feed 
conversion ratio in T2 and T4 compare to control 
group for total of experiment. This result is in 
agreement with Brake, [3] and Senkoylu [5] who 
suggested that use of Plant oils improved feed 
conversion ratio in poultry. 
 
Carcass and Organs: 
 

Effects of different levels of soybean fatty acids 
and soybean calcium salt fatty acids on carcass 
efficiency, abdominal fat percentage and pancreas 
percentage are shown in Table 5. Carcass efficiency 
is different significantly between treatments (P < 
0.05). Using of soybean fatty acids increased carcass 
efficiency in T2 and T4 compare to control group. 
But use of soybean calcium salt fatty acids does not 
improved carcass efficiency in T3 and T5 compare to 
control group. Because soybean fatty acids in total 
period of experiments had a useful effect on weight 
gain and feed conversion ratio buy soybean calcium 
salt fatty acids had no useful effect therefore carcass 
efficiency improved when soybean fatty acids was 
used. This result is in agreement with Tabeidian and 
Sadeghi [10] who suggested that use of soybean 
calcium salt fatty acids had no beneficial effect on 
carcass yield. Also this result is in agreement with 
Ajuyah and et al. [9] who suggested that using 
soybean fatty acids improved carcass beneficial. Use 
of soybean fatty acids and soybean calcium salt fatty 
acids had no effect on abdominal fat. Pancreas 
percentage differences were statistically significant 
between treatments (P < 0.05). Use of soybean fatty 
acids and soybean calcium salt fatty acids increased 
pancreas percentage for all treatments compare to 
control group. Probably adding fat (soybean fatty 
acids or soybean calcium salt fatty acids) to diet 
increases pancreas activity to secretion lipase 
enzyme for fat digestion and absorption in digestion 
system. 
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Table 1: Composition of experimental chicken diets as formulated and as calculated from analyzed composition of the ingredients. 

Ingredient  
T1 

Start
er 

    Grow
er 

    Finish
er 

   

 T2 T3 T4 T5 T1 T2 T3 T4 T5 T1 T2 T3 T4 T5 
Corn 63.1

4 
63.1

4 
63.1

4 
48.7

7 
49.2

2 
62.1

5 
52.44 52.8

7 
40.8

9 
41.7

4 
67.8 43.07 43.9

7 
43.0

7 
43.9

7 
Soybean 30.2

3 
30.2

3 
30.2

3 
30.8 30.8 25.3

5 
24.71 24.5

8 
24.1

4 
23.8

7 
17.8

5 
16.16 15.9

8 
16.1

6 
15.9

8 
Soybean 

fatty acids 
- - - 2.5 - - 2.5 - 5 - - 5 - 5 - 

Soybean 
calcium 
salt fatty 

acids  

- - - - 2.5 - - 2.5 - 5 - - 5 - 5 

Fish meal 3 3 3 3 3 1.25 1.25 1.25 1.25 1.25 2.7 2.7 2.7 2.7 2.7 
Barley - - - 10 10 7.83 10 10 15 15 3 15 15 15 15 
Na Cl 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.21 0.21 0.21 0.21 0.21 
Barn - - - - - - 5.73 5.87 10.4

5 
10.7

2 
4.48 15 15 15 15 

DCP 0.98 0.98 0.98 0.95 0.94 0.74 0.67 0.67 0.6 0.6 0.35 0.19 0.19 0.19 0.19 
D-L 

Methionin 
0.18 0.18 0.18 0.18 0.18 0.09 0.09 0.09 0.09 0.09 0.03 0.03 0.03 0.03 0.03 

Lys-Hcl - - - - - 0.07 0.07 0.07 0.07 0.07 - - - - - 
Mineral 
premix 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

vitamin 
premix 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Oyster 
shell 

1.61 1.61 1.61 1.5 1.08 1.68 1.67 1.26 1.66 0.81 1.58 1.53 0.67 1.53 0.67 

Compositi
on diet 

               

ME(Kcal
Kg-1) 

290
0 

2900 290
0 

290
0 

290
0 

2900 2900 2900 2900 2900 290
0 

2900 290
0 

290
0 

290
0 

CP 21.6 21.6 21.6 21.6 21.6 18.1
25 

18.12
5 

18.1
25 

18.1
25 

18.1
25 

16.3 16.3 16.3 16.3 16.3 

Met 0.51 0.51 0.51 0.51 0.51 0.37 0.37 0.37 0.37 0.37 0.29 0.29 0.29 0.29 0.29 
Lys 1.03 1.03 1.03 1.03 1.03 0.91 0.91 0.91 0.91 0.91 0.77 0.77 0.77 0.77 0.77 
Ca 0.99 0.99 0.99 0.99 0.99 0.82 0.82 0.82 0.82 0.82 0.73 0.73 0.73 0.73 0.73 
AP 0.41 0.41 0.41 0.41 0.41 0.32 0.32 0.32 0.32 0.32 0.27 0.27 0.27 0.27 0.27 

    
Table 2: Effects of different levels of soybean fatty acids and soybean calcium salt fatty acids on feed intake. 

 T1 T2 T3 T4 T5 C.V. 
1-21days 775.5a 775.25a 777.5a 722b 802.24a 4.12 
22-42days 2644.32b 2654.4b 2651.33b 2718b 3038.1a 1.18 
43-49days 1061.34 1068 1081.23 1078.4 1096.03 2.91 
1-49days 4481.17b 4497.6b 4510.1b 4518.4b 4936.4a 2.08 

 
Table 3: Effects of different levels of soybean fatty acids and soybean calcium salt fatty acids on weight gain. 

 T1 T2 T3 T4 T5 C.V. 
1-21days 410.44a 411.64a 411.5a 405.1ab 389.01b 5.37 
22-42days 1129.59bc 1184.28ab 1115.45c 1227.6a 1075.08c 1.95 
43-49days 571.53b 608.8a 578b 617.14a 572.5b 3.87 
1-49days 2111.56bc 2204.7ab 2104.92bc 2250a 2036.6c 3.13 

 
Table 4: Effects of different levels of soybean fatty acids and soybean calcium salt fatty acids on feed conversion rate. 

 T1 T2 T3 T4 T5 C.V. 
1-21days 1.89b 1.88b 1.89b 1.78b 2.06a 4.24 
22-42days 2.34bc 2.24bc 2.38b 2.21c 2.82a 3.41 
43-49days 1.85a 1.75b 1.87a 1.74b 1.91a 4.34 
1-49days 2.12b 2.04bc 2.14b 2c 2.42a 3.83 

 
Table 5: Effects of different levels of soybean fatty acids and soybean calcium salt fatty acids on carcass and organs weight (as percentage 

of carcass weight).  
 T1 T2 T3 T4 T5 C.V. 

Carcass efficiency 66.74ab 66.58ab 64.61b 70.35a 63.85b 3.27 
Abdominal fat 1.43 1.88 1.45 2.42 2.13 14.88 

Pancreas 0.1844b 0.2073ab 0.1955b 0.2452a 0.2004b 5.91 
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Conclusion: 
 

In this study using of soybean calcium salt fatty 
acids (fat powder) in broiler chickens diet had no 
beneficial effects on performance. However using of 
lower amount of soybean calcium salt fatty acids had 
same results with control group but did not improve 
performance. Results showed that use of soybean 
fatty acids and increasing level of it to 5% has 
beneficial effect on performance in broiler chickens. 
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