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among all treatments for all studied characters were significantly (p≥0.05). Higher value for live body 
weight, weight gain and best feed conversion found in T2. Higher value for dressing carcass found in T1 
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This research article is available in Polytechnic Journal: https://polytechnic-journal.epu.edu.iq/home/vol8/iss2/4 

https://polytechnic-journal.epu.edu.iq/home/vol8/iss2/4


Polytechnic Journal: Vol.8  No.2 (May 2018): Pp:60-69 
http://epu.edu.krd/ojs/index.php/Journal 

https://doi.org/10.25156/ptj.2018.8.2.60 

 

 Effect of organic acids supplanted in drinking water during pre-
starter and starter feeding phase on broiler performance 

Hassan Abdullah Mohammed 
Veterinary Department/ Shaqlawa Technical Institute /Erbil Polytechnic University 

 
ABSTRACT   

The purpose of this work was to study the use of different type of (acetic, citric acid) during 
starter phase of broiler Ross-308 on performance parameters. A total number of 150 one day old 
broilers (Ross-308 hybrid) Chicks were distributed to three dietary treatments each treatment has 
5 replicate, each replicate has 10 chicks, the control group(C) without organic acid supplements, 
treatment 1(T1) received acetic acid treatment 2(T2) received citric acid. Supplements were used 
in the drinking water by 0.25% during first 10 days of chick's age. Results showed significant 
effects with addition of organic acid (p≥0.05) among all treatments for all studied characters 
were significantly (p≥0.05). Higher value for live body weight, weight gain and best feed 
conversion found in T2. Higher value for dressing carcass found in T1 and higher value for 
edible parts except the heart found in T2. 

Key words: broiler, acetic and citric acid, carcass parameters.  

 

INTRODUCTION  

        The High levels of production and efficient feed conversion are the need of the modern 
poultry industry, which to a certain extent could be achieved by the use of specific feed 
additives. Antibiotic feed additives as growth promoters have long been supplemented to poultry 
feed to stabilize the intestinal microbial flora, and consequently, improve the performance in 
general and prevent some specific intestinal pathogens (Hassan et al., 2010). 

       Used of organic acid individually or as blends of several acids have been found to perform 
antimicrobial activities similar to those of antibiotics (Wang et al., 2009). The European Union 
allowed the use of organic acids and their salts in poultry production considered as safe (Adil et 
al., 2010). Organic acids have been used for decades in commercially compound feeds, mostly 
for feed preservation, for which formic and propionic acids are particularly effective (Lückstädt, 
2014). In the European Union, these two organic acids (Acetic and citric acid) and several others 
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(lactic, citric, fumaric and sorbic acids) and their salts (e.g. calcium format, calcium propionate) 
are used under the classification of ‘feed preservative’ (Lückstädt and Mellor, 2011).  

        The short-chain acids (C1–C7) are associated with antimicrobial activity. They are either 
simple mono-carboxylic acids such as formic, acetic, propionic and butyric acids or carboxylic 
acids with the hydroxyl group such as lactic, malic, tartaric and citric acids or short-chain 
carboxylic acids containing double bonds like fumaric and sorbic acids (Shahidi et al., 2014). 
Organic acids are weak acids and are only partly dissociated. A wide range of organic acids with 
variable physical and chemical properties exists, of which many are used as drinking water 
supplements or as feed additives (acidifiers they are also less corrosive and may be more soluble 
in water (Huyghebaert et al., 2011) The use of organic acids has been reported to protect the 
young chicks by competitive exclusion (Mansoub et al., 2011), enhancement of nutrient 
utilization, and growth and feed conversion efficiency (Lückstädt and Mellor, 2011). 

       This study aimed to evaluate acetic acid and citric in pre-starter and starter period on 
performance parameter of broiler chicks in cage technology. 

MATERIALS AND METHODS 

Design of the experiment 

 
     The experiment was conducted with 150 one day old broiler chicks (Ross-308) for a period of 
10 days starter phase, the chicks were randomly divided into 3 equal treatments (C, T1 and T2) 
each having 50 chicks. Each treatment was subjected to 5 equal replications of 10 chicks each. 
The diets were formulated with commonly available feed ingredients shown in Table 1. 
Treatments were C (control diet) without any additive; T1, T2 were supplemented with 0.25% 
acetic acid, 0.25% citric acid respectively by adding 25 ml/100 liter drinking water. Mash feed 
was supplied on adlibitum basis. Fresh clean drinking water was offered during the experiment 
time. The birds were housed in cages of 120 cm×76cm. 

Table 1. The ingredients and chemical composition of the diet  

control diet Ingredients Amount in the diet (%) 

Maize 51.30 
Soybean meal 42.00 
Soybean oil 4.00 
Salt 0.25 
Di- Calcium Phosphate 0.50 
Calcium  1.00 
Vitamin-Mineral premix1 0.75 
DL-Methionine 0.15 
Choline Chloride 60% 0.05 
Chemical composition* Amount (%) 

Dry matter 89.00 
Crude protein 23.32 
Crude fiber 2.87 
Ether extract 2.16 
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Nitrogen free extract 48.41 
Ash 5.75 
ME(kcal/kg feed) 2995 

1 active substances per kilogram of premix: vitamin A 2 500 000 IU; vitamin E 50 000 mg; vitamin D3 800 000 IU; 
niacin 12 000 mg; d-pantothenic acid 3 000 mg; riboflavin 1 800 mg; pyridoxine 1200 mg; thiamine 600 mg; 
menadione 800 mg; ascorbic acid 50000 mg; folic acid 400 mg; biotin 40 mg; vitamin B12 10.0 mg; choline 100000 
mg; betaine 50000 mg; Mn 20 000 mg; Zn 16 000 mg; Fe 14 000 mg; Cu 2 400 mg; Co 80 mg; I 200 mg; Se 50 mg 
 *Calculated according to (N.R.C, 1994). 
 

Birds' management 

Chickens were kept under the basic broiler (Ross 308) management applications. To evaluate the 
treatment effect, live body weight, weight gain, feed conversion ratio, dressing percentage were 
determined. At the end of experiment, two birds from each treatment were selected randomly to 
record the dressing yield and organs weight (Lückstädt, 2014). 
 
Statistical analysis 

Data on different variables were subjected to analysis of variance (ANOVA) in a Completely 
Randomized Design (CRD). The significant differences between the treatment means were 
compared by the Duncan’s Multiple Range Test.  All Analyses were performed by using (SPSS 
program, 2009).  
 

RESULTS  
           Effect of organic acids inclusion in the broiler water on performance is presented in Table 
2. Differences between chicks weight values were insignificant at first day but Significant 
(P<0.05) difference were found between treatments at 10 days old. T2 showed higher value 
(178.28g) and lower value was in C (162.05g), also significant (P<0.05) different was found 
between T1 and T2.  Total weight gain (131.88g) was higher in T2 while lowest was in C 
(115.95g), also T1 was significantly higher than C group. Feed intake showed high value in C 
group (185.52g) compared with other groups. The best value for F.C.R was in T2 (1.23) while 
the worst was in C and T1 showed significant (P<0.05) different with both T2 and C.  

Table 2. Effect of treatments on broiler performance during pre-starter and starter phase 

Attributes 

Treatment 

C T1 T2 

live body weight at 1st day/g 46.2 ± 0.59  46.1 ± 0.56  46.4 ± 0.28  

live body weight at 10 day/g 162.05±013c  175.43±0.53b 178.28±0.17a 

Total weight gain/g 115.85±0.13c 129.33±0.53b 131.88±0.17a 
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Total Feed intake/g 185.52±0.21a 167.99±10.45b 148.36±6.62c 

F.C.R 1.60±0.01a 1.30±0.08 b 1.23±0.50 c 

a,b and c  means with different superscript within row are significantly different (p< 0.05) 
Values mean ±S.E standard Error  of 150 birds. 
Carcass characteristics 
Organs weight percentage 
 
It is evident from the Table 3 that significant (p≤0.05) differences between groups were 
observed in carcass percentage, in C was lowest (69.05%) versus T1 (80.93%) and T2 
(75.08%). The results are agreed with the previous findings (Kahraman et al., 1997),  in which 
at 0-2 week of the age significant effect where observed. The highest value for thigh, breast, 
back, wings, head, shank and skin, feather, blood and non edible parts. Observed in T1.C, T1, 
T2,T2,T1 and t2 respectively. AS general the best value seemed for most parts was in T2. 

Table 3. Effect of organic acids on carcass characteristics of broiler chickens 
 

Attributes %to live body 
weight 

Groups ( Mean ±S.E) 
c T1 T2 

dressing carcass  69.05±0.26c 80.93±0.54a 75.08±0.50b 
Thigh 6.40±0.10c 7.27±0.06a 6.94±0.05b 
Breast 13.72±0.02a 13.23±0.04b 12.63±0.03c 
Back 13.62±0.01b 13.85±0.10a 12.67±0.22c 
Wing 7.01±0.7c 7.59±0.08b 8.03±0.08a 
Head 3.97±0.01c 4.14±0.02b 4.73±0.08a 
Shank 6.43±0.12b 6.59±0.05a 6.25±0.02c 
Skin, blood and non-
edible parts 14.57±0.08c 17.83±0.08b 22.57±0.06a 

a,b and c  means with different superscript within row are significantly different (p< 0.05) 
Values mean ±S.E standard Error  of 150 birds. 
 
Edible parts 
 
Significant (p≤0.05) differences were observed between treatments with all attributes. High 
value for heart, liver and gizzard were (2.53, 4.43 and 2.49) in (T1, T2 and T2) respectively.  
 

Table 4. Effect of organic acids on edible parts of broiler chickens 
Attributes% to the 

live body weight 
 Groups ( Mean ±S.E) 

c T1 T2 
heart 2.22±0.12b 2.53±0.06a 2.33±0.02c 
liver 2.46±0.29c 3.25±0.53b 4.43±0.18a 
Gizzard 1.52±0.18b 1.85±0.30b 2.49±0.10a 
a,b and c  means with different superscript within row are significantly different (p< 0.05) 
Values mean ±S.E standard Error of 150 birds. 
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DISCUSSION  

      All treatment groups showed improvement in growth when administration of citric acid, and 
acetic acid in drinking water was done. The improvement of live body weight can be attribute to 
addition of organic acids in diet can have a beneficial effect on the performance of poultry by 
decreasing pathogenic bacteria that affect the intestinal health of poultry like Salmonella, 
Campylobacter and Escherichia coli which can be controlled by supplementation of an organic 
acid in diet (Wang et al., 2009).  Good intestinal health in the poultry is of great importance to 
achieve target growth rates and feed efficiency. Organic acids (1.0% Sorbic acid and 0.2% citric 
acid) supplementation in the broiler’s diet significantly increased the villus width, height and 
area of the duodenum, jejunum and ileum of broiler chicks at 14 days of age. Supplementation 
organic acids could be highly helpful to young birds for intestinal development and positively 
affected on live weight, feed intake and feed conversion ratio with no detrimental effect on 
carcass characteristics. This can be explaining the improvement of growth in T1and T2 
(Huyghebaert et al., 2009). The result is agreed with [(Schuhmacher et al., 2006);( Shen-
HuiFang et al., 2005);( Huyghebaert., 2011); (Denli et al., 2003) and (Stipkovits et al., 1992)] in 
their studies proved the improvement in weight gain with administration of citric acid in diets at 
0.3, 0.5 and 0.7%, respectively. The results contradict with the findings of previous researches 
(Pinchasov et al., 2000) where depression of weight gain was observed with application of acetic 
acid in broiler diet. In other hand feed intake was lower in TI and T2 conversely to C thus 
reflected on F.C.R as the higher value was in C (1.6).  
In T1 the dressing yield was improved (80.93%) when compared with the control group. This 
result did not agree with previous findings of Garcia et al. (2000) who found decrease in carcass 
yield. The increased dressing yield in T1 may be attributed to the effect of enhancement of 
organic acids on intestinal health which increased nutrient intake and uptake to be shifted to the 
building of body component. The result partially agreed with Sapra et al. (1990) who found 
increased edible meat yield with increasing body weight. Thigh percentage was affected slightly 
by dietary treatments, in which improved inT1 and T2 treatments. Higher value of breast, head 
and shank were recorded in C and T1, latest parameters agreed with (Islam et al., 2008). 

The results of edible parts can be attributing for differences in the digestive system pH, which 
affected on nutrient metabolism, especially, at pre-starter and starter period ( Islam et al., 2008). 
The result partially agreed with (Sapra et al., 1990). Gizzard percentage in T2 showed higher 
value (2.49%) versus lowest value was in C (1.52%), while insignificant different (P>0.05) was 
between C group and T1. These results agreed with results of (Patten and Waldroup, 1988). In 
addition it can be explained by modifying intestinal pH, in which organic acids improve the 
solubility of the feed ingredients, digestion and absorption of the nutrients (Patten and Waldroup, 
1988). 
  

CONCLUSION  

The results from this experiment showed that organic acid supplementation, irrespective of type 
and level of acid used, had a beneficial effect on the broiler performance.  
 
RECOMMENDATION 
We recommend conducting more experiments on natural sources of acid supplements in broiler 
diet or drinking water. 
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Effect of organic acids supplanted in drinking water during pre-
starter and starter feeding phase on broiler performance 

ABSTRACT   

The purpose of this work was to study the use of different type of (acetic, citric acid) during 
starter phase of broiler Ross-308 on performance parameters. A total number of 150 one day old 
broilers (Ross-308 hybrid) Chicks were distributed to three dietary treatments each treatment has 
5 replicate, each replicate has 10 chicks, the control group(C) without organic acid supplements, 
treatment 1(T1) received acetic acid treatment 2(T2) received citric acid. Supplements were used 
in the drinking water by 0.25% during first 10 days of chick's age. Results showed significant 
effects with addition of organic acid (p≥0.05) among all treatments for all studied characters 
were significantly (p≥0.05). Higher value for live body weight, weight gain and best feed 
conversion found in T2. Higher value for dressing carcass found in T1 and higher value for 
edible parts except the heart found in T2. 

 

 يجاتنلاا ءادلاا ىلع ئدابلاو ئدابلا لبقام ةرتف للاخ برشلا ءام يف ةیوضعلا ضامحلاا ةفاضا  ریثأت
   محللا جورفل

 صخلملا
 مایا 3( ءيدابلا لبق  يترتف يف )كیرتسلاو كیلخلا يضماح( نم ةفلتخم  رداصم مادختسا ةسارد وھ ةبرجتلا هذھ نم ضرغلا
 . محللا جورفل ةحیبذلا تافصو يجاتنلاا ءادلاا ىلع )ةیبرتلا نم رشاعلا ىلا عبارلا مویلا نم( ءيدابلاو ) ةیبرتلا نم ىلولاا
 خارفا 10 ناك رركم لكل تارركم 5 ةلماعم لكل تلاماعم 3 ىلا تمسق ةیبرتلل لولاا مویلا نم ةخرف 150 تمدختسا
 ةلماعملا ،كیلخلا ضماح اھیف مدختسا )T1( ىلولاا ةلماعملا ، ضماوحلا نم عون يا ةفاضا يا نودب )C( ةرطیسلا ةلماعم،
 برشلا ءام ةطساوب ةیوضعلا ضامحلاا اھیلا تفیضا ةیناثلاو ىلولاا تلاماعملا ، كیرتسلا ضماح اھیف مدختسا(T2) ةیناثلا
 ةیونعم ىوتسمب ةیونعم تاقورف دوجو جئاتنلا ترھظا .ةیبرتلا نم رشاعلا مویلا ىلا لولاا مویلا نم %0.25 ةبسنب
)p≤0.05( ةینزولا ةدایزلا، يحلا نزولل ةمیق لضفا.ةحیبذلل ةسوردملا تافصلا تاطسوتم لكلو تلاماعملا عیمج نیب 
 ةلوكاملا ةیوناثلا ءازجلال ةمیق لضفاو )T1( يف تناك يفاصتلا ةبسنل ةمیق لضفاو (T2)  يف تناك يئاذغلا لیوحتلا لماعمو
 .(T2) يف تناك بلقلا ادع

 

 ىاتةرةس و اتةرةس شَیث ىةوامةل ادتشؤط ىةّلةجوج ىةوةندراوخ ىوائ ةل ناكةیمادنةئ ةشرت ىنانَیھراكةب ىرةطیراك
 نانَیھ مةھرةب

 ةتخوث

 شیَث ىةوام ةل ) كیرتس و كیلةخ يشرت( ةل رؤج وارؤج ىةواضرةس ىنانیَھراكةب ىلؤر ينیناز ؤب ةوةندركیقات مةئ ىجنامائ
 و مةھرةب رةس ةل  )ندركویَخةب ىمةیةد ات مةراوض ىذؤر ةل ( يیاتةرةس و ) ندركویَخةب ىمةكةی ىذؤر 3( يیاتةرةس
 رةھ  ةلَةمام 3  ؤب ارك شةباد ةك ىذؤرِ كةی  نةمةت ىةلَةجوج 150 ىنانیَھراكةب   .ىتشؤط ىكشیرم ىةشلا ىتافس
 ضیھ ىندرك دایز ىَب لؤرتنؤك )C( ىةلةمام . ةلَةجوج 10 كةیةوةنوب ةرابوود رةھ ؤب ةو ةوةنووب ةرابوود 5 كةیلَةمام
 يشرت ىنانیَھراكةب ةب  (T2) مةوود ىةلةمام , كیلةخ يشرت ىنانیَھراكةب ةب  )T1( مةكةی ىةلةمام , ةوةیام كیَشرت ةرؤج
 ىذؤر ةل %0.25 ىةذیَرةب ةوةندراوخ ىوائ ىاطیَرِ ةب ارك دایز ؤب نایمادنةئ ىشرت مةوود و مةكةی ىناكةلةمام . كیرتس
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Effect of organic acids supplanted in drinking water during……….. 

 ىتسائ ةب ةیةھ يیةتس ةجرةب ىزاوایج اوةك توةكرةد ادكةوةنیذیَؤت ىماجنةئ ةل .ندركویَخةب ىمةیةد ىذؤر ات  مةكةی
)p≤0.05(   و شیَك ىةدایز ،وودنیز ىشیَك ىخرن ةل اھةب نیرتشاب .ةشلا ىناك ةتافس ىندنةوان و ناكةلةمام تشط ناویَن ةل 
 ةشةب ؤب اھةب نیرتشاب ةو ، ةوب  )T1( ةل ةتخوث ىةذیَر ىاھةب نیرتشاب ةو ،ةوب (T2) ةل ىكارؤخ ىنیرؤط ىةلةمام
 .ةوب (T2) ةل لَد ةل ةطج ىكةولا ىناكةواروخ
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