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ABSTRACT  
This experiment was conducted to investigate the efficacy of different levels of biotin on broilers’ 

performances, protein and fat apparent digestibility and carcass characteristics. The study was conducted 

at University of Duhok, College of agriculture, Animal House Complex. A total of 160-day-old Ross 308 

randomly assigned to 4 treatments with four replicate pens per treatment and 10 birds each pen.  

Treatments were control diet without additive and three levels of biotins which are biotin 1, biotin 2 and 

biotin 3 at concentrations 1000, 1500 and 2000 mg/10L of drinking water respectively during the whole 

rising period. The results showed that different levels of biotin increased body weight gain (WG) and 

biotin2 and biotin 3 improved Feed conversion ratio (FCR) compared to control group at day 35. Adding 

different levels of biotin in drinking water had significantly higher protein digestibility over non-treated 

group. In conclusion, adding biotin to broiler water had positive effect on WG, FCR and protein 

digestibility.   
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INTRODUCTION 

 

iotin is an important coenzyme for all 

organisms. Active form of biotin is 

linked to enzymes of metabolic importance for 

instance, biotin decarboxylase and biotin 

carboxylase. Also, biotin is a key-enzyme in 

important processes such as protein and fatty 

acids synthesis, gluconeogenesis and controlling 

scleroprotein production. Biotin contributes into 

important processes such as skin regeneration, 

reproduction, growth and bone development, 

increasing feed conversion in animals Mcmahon 

(2002).  Biotin coenzyme which provided in 

birds cannot be synthesize, under physiological 

conditions, by gut flora microbial synthesis 

Payne et al., (1974). It is essential to avoid 

vitamin deficiency such as deformed bones and 

perosis of chickens. In synthetic form, Biotin 

(Vitamin-H) is essential in several enzymes 

particularly for decarboxylation of amino acids 

and trans-amination  Memon (2007).   Shortage 

of biotin in broilers, cause skin diseases like the 

softening hard tissue in claws and beaks and 

dermatitis with subsequent loss of plumage or 

bone deformities (El-Wahab, et al.,2013; Harms 

and Simpson, 1977; Harms and Simpson,1975; 
Oloyo and Ogunmodede, 1992; Stock and 

Latshaw, 1981;  Summers, et al., 1978). In 

poultry industry the particular damages are 

symptoms connected to feed conversion ration 

reduction and low growth (Ferguson et al., 

1978), which decreased productivity and 

reproductive performance.  The objectives of 

this study are to evaluate the effects of different 

doses of biotin supplementation in broiler 

chickens drinking water on performance, protein 

and fat digestibility and carcass characteristics.  

 

MATERIAL AND METHODS 

 

The experiment was approved by the 

scientific Committee of the Animal Production 

Department of the University of Duhok. The 

biotin product was purchased commercially in 

Duhok Provence. 
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Animal Husbandry  
A total of 160 d-old male Ross 308 chicks 

were placed in 16 floor pens in an aviary of the 

Animal House Complex, College of agriculture 

University of Duhok. All the birds were 

vaccinated against Newcastle disease and 

infectious bronchitis. These birds were randomly 

assigned to 4 treatments with four replicate pens 

per treatment and 10 birds each pen. Pens (wire 

mesh partitioned at 100 × 100 cm) were 

assigned. The temperature and lighting program 

were adjusted according to Ross 308 guideline 

(Aviagen 201).  Each pen was equipped with a 

separate tube feeder and nipple drinkers with 

water and feed provided ad libitum. During the 

trial period, starter diets were fed during d 0-10, 

grower diets between d 10-24, and finisher diets 

between d 24-35. The chemical composition of 

the experimental diets is presented in Table 1. 

The primary determinants of performance, i.e., 

body weight gain (WG), feed intake (FI), feed 

conversion ratio (FCR) and water intake (WI) 

were measured at d 10, 24 and 35. 

 

Dietary Treatment 

Commercial diet was purchased for the 

experiment. The dietary treatments were as 

follows: 1) control diet without additive; 2) 

Biotin 1; birds fed control diet and 1000mg 

biotin / 10 L added to drinking water in starter, 

grower and finisher phases  3) Biotin 2; birds fed 

control diet and 1500 mg biotin / 10 L added to 

drinking water in starter, grower and finisher 

phases  4) Biotin 3; birds fed control diet and 

2000 mg biotin / 10 L added to drinking water in 

starter, grower and finisher phases  . 

Sample collection 

On day 35, two birds from each pen were 

randomly selected, weighed and killed. Organs 

weight including liver, heart, spleen, gizzard, 

bursa, and pancreas and carcass characteristics 

were taken.  Foot pad lesion scores were taken 

according to the scoring method of (Allain, et 

al., 2009), where a score of 0 (minimum score; 

no lesion) to 9 (maximum score; severe foot pad 

dermatitis and extensive tissue necrosis).  

For apparent digestibility, 3 birds from each 

pen were transferred to the metabolizable energy 

cages at day 35 to measure the nutrients 

digestibility. Ten fresh droppings were collected 

from each cage, and dried for 24 h at 105 °C. 

The apparent digestibility was calculated using 

the formula (nutrient intake – nutrient 

excrete)/nutrient intake, and expressed as % wet 

weight.  

Statistical Analysis.  
The SAS statistical package (2013) was used 

to determine statistical significance. Means were 

separated using Duncan’s multiple range test 

 

RESULTS 

Broiler performance  
 Performance results are presented in Table 

(2). Performance results from day 0 to day 35 

showed that the birds with different levels of 

biotin had higher WG compared to control group 

(P=0.04). Inclusion of biotin 2 and biotin 3 

significantly improved the FCR over control. 

The supplementation of biotin did not affect FI 

at day 10, 24 and 35 and no significant 

differences were observed for WG and FCR at 

day 10 and 24. 

For water consumption, no significant 

differences were detected between treatments at 

day 10 and 35, whereas the water intake in birds 

fed control diet was higher than those fed 

different levels of biotin at Day 24.    

Carcass characteristics and organ weights  

Table 3 and 4 show measurements of carcass 

characteristics and relative lymphoid organ 

weights at day 35. Dietary treatments had no 

effect on carcass characteristics including 

dressing %, breast %, thigh %, and drumstick % 

(P>0.05) (table 2). As shown in table 3, no 

differences detected (P > 0.05) among the 

treatment groups for relative heart, spleen, 

gizzard, pancreas and bursa of Fabricius weight.  

There were no significant differences of foot pad 

lesion scores between treatments at day 35. 

Protein and fat apparent digestibility 

Results of protein and fat apparent 

digestibility of protein are shown in figure 1. 

Apparent digestibly of birds supplemented with 

different levels of biotin had significantly higher 

protein digestibility over birds fed control diet. 

Although no significant effect of biotin was 

observed, birds that have drunk water 

supplemented with different levels of biotin have 

had numerically improved fat digestibility 

compared with to birds fed control diet.
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Table (1): Proximate analysis of the experimental diets 

Nutrients % Starter           Grower   Finisher  

Crude protein  24.8 22.50 19.25 

ME, kcal/kg  3,025 3,100 3,150 

C:P ratio (Cal.) 121.98 137.78 163.64 

Moisture (Det.) 7.61 7.62 7.46 

Dry matter (Det.) 92.39 92.38 92.54 

Ether extract (Det.) 4.50 4.80 7.10 

Ash (Det.) 6.90 5.96 5.40 

 
Table (2): Effect of biotin on growth performance of broiler chickens (1-35) days of age. 

a, b -Means within the same row with different superscripts differ significantly (p < 0.05). 

Treatments: control= no additive, Biotin 1 = 1000mg biotin / 10 L of drinking water, Biotin 2 = 1500 mg biotin/ 

10 L of drinking water, Biotin 3 = 2000 mg biotin/ 10 L of drinking water.     

 

                                                                        

period Control  Biotin 1 Biotin2 Biotin3 P value Pooled SEM 

Body weight gain (g/bird) 

1-10d 242 257 259 256 0.09 3.06 

1-24d 1052 1071 1085 1083 0.64 9.38 

1-35d 1872b 1973a 1973a 2012a 0.04 19.27 

Feed intake (g/bird) 

1-10d 275 283 285 279 0.52 2.53 

1-24d 1386 1392 1419 1409 0.78 11.71 

1-35d 2718 2825 2799 2838 0.40 26.41 

Feed conversion ratio (FCR) 

1-10d 1.14 1.10 1.10 1.14 0.25 0.01 

1-24d 1.32 1.30 1.31 1.31 0.77 0.01 

1-35d 1.48a 1.43ab 1.42b 1.41b 0.04 0.01 

Water intake (ml/bird) 

1-10d 808 754 756 694 0.09 16.24 

1-24d 3637a 3312b 3373b 3377b 0.01 41.45 

1-35d 6981 6774 6773 6660 0.46 68.75 
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                   Table (3): Effect of biotin on carcass characteristics of broilers at day 35 of age.        

 

Treatments: control= no additive, Biotin 1= 1000mg biotin / 10 L of water, Biotin 2= 1500 mg biotin / 10 L of 

water, Biotin 3= 2000 mg biotin/ 10 L of water.                                                                                                                             

 

 

Table (4): Effect of biotin on the relative weight of organs to live body weight and foot pad lesion 

score of birds at 35days of age. 

Treatments: control= no additive, Biotin 1= 1000mg biotin / 10 L of water, Biotin 2= 1500 mg biotin/ 10 L of 

water, Biotin 3= 2000 mg biotin/ 10 L of water. 

 

 

Treatment means Dressing % Breast % Thigh % Drumstick % 

Control  72.71 36.10 15.12 12.76 

Biotin 1 74.96 36.25 14.79 12.77 

Biotin 2 73.40 38.00 15.34 12.53 

Biotin 3 73.55 35.91 14.84 13.18 

P value 0.13 0.59 0.82 0.63 

Pooled SEM 0.35 0.58 0.22 0.17 

 Control  Biotin 1 Biotin2 Biotin3 P value Pooled SEM 

Liver % 2.61 2.49 2.61 2.64 0.71 0.05 

Heart % 0.62 0.63 0.57 0.69 0.27 0.02 

Gizzard % 2.07 2.18 2.68 2.70 0.21 0.13 

Bursa % 0.17 0.17 0.11 0.11 0.26 0.01 

Spleen % 0.17 0.13 0.24 0.14 0.54 0.03 

Pancreas % 0.21 0.20 0.17 0.23 0.26 0.01 

Foot pad lesion 

score 

1.75 1.00 1.53 0.94 0.59 0.24 
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Fig (1): Effect of biotin on the apparent digestibility of protein and fat of birds at 35 days of age. 

Treatments: control= no additive, Biotin 1= 1000mg biotin / 10 L of drinking water, Biotin 2= 1500 mg biotin/ 

10 L of drinking water, Biotin 3= 2000 mg biotin/ 10 L of drinking water.                                                                            
a,b- different letters in the same graph indicate significant differences between treatment means, p < 0.05. 

 

 
DISCUSSION 

 
Improved broiler performance to be achieved in 

modern poultry production, vitamin supplementation 

may increase the health of birds and also their 

production.  

The present study showed that different levels of 

biotin improved body weight gain and FCR. This was 

inconsistent with finding of Memon, (2007) when 

300 mg/ Kg biotin maximum weight gain and 

decreased FCR in compare to other dietary groups. 

(Quarantelli, et al., 2007) reported that Biotin at 

dosages of 200, 300, 400 mg/Kg improved body 

weight and FCR in the second and third period of 

growth at day 41 and 61. Similarly, (Abd El-Wahab, 

et al., 2013) found that  birds fed high levels of biotin 

combined with Zn-Met numerically increased live  

body weight (2219 g) compared with the other treated 

groups. Contrary to these findings, (Harms and 

Simpson 1977) stated that the biotin supplementation 

had no effect on  body weight of turkey poults. The 

improvement of performance by dietary biotin may 

be due to that biotin improve protein and fat 

digestibility. As present study results indicated that 

addition of biotin in birds’ drinking water had 

improved protein and fat digestibility, biotin is an 

essential coenzyme in fat, protein and carbohydrate 

metabolism. It is involved in conversion of protein to 

carbohydrate and conversely. Biotin also involves in 

conversion of carbohydrate and protein to fat.  When 

dietary carbohydrate is low, biotin plays a vital role in 

keeping normal blood glucose levels from 

metabolism of protein and fat Quarantelli, et al., 

(2007). There is some evidence that biotin deficiency 

causes growth disorder as it required in several 

enzymes particularly for decarboxylation of amino 

acids and trans-amination (Goldberg, et al,. 1995) 

which have positive effect on bird’s health and 

performance. 

The results of this study indicated that dietary 

supplementation of biotin had no significant effect on 

carcass characteristic, organs relative weight and foot 

pad lesion score at day 35. This was the case in (Sun 

et al,. 2017) studies when dietary biotin had no 

significant  improvement on foot pad lesion score. 

However, (Abd El-Wahab, et al., 2013) found that 

feeding different levels of biotin resulted in 

significantly decreased food pad lesion scores in 

comparison with groups that fed control diet. Biotin 

supplementation did not affect the food pad lesion 

score in present study may be due to that the litter 

quality throughout this experiment was good and 

biotin may have effect during poor litter quality as 

stated in previous studies.   For the carcass 

characteristics and organs relative weight, biotin as 

feed additive in broiler ration at different levels 
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significantly increased carcass weight, heart weight, 

gizzard weight, liver weight when compared to birds 

fed control diet ( Buda, 2000, Memon, 2007 and 

Santin et al.,2000). This was in contrast to the present 

study data when biotin had not affected carcass 

characteristics and relative organs weight. 

 

CONCLUSION 

 
The data of current study confirm that 

supplemental biotin has a favorable effect on growth 

performance. The results demonstrated that adding 

biotin to broiler water had improved body weight 

gain and feed conversion ratio. However, biotin had 

no effect on carcass characteristics and relative 

organs weight.  
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كارتێكرنا تیكرنا ئاستین جودا یێن بایوتینی دناڤ ئاڤا ڤەخارنێدا لسەر بەرهەمێ و رێژا هەرسكرنا 

 گوشتیماددێن خوارنێ و سالوخەتێن كەلەخێ یێن مریشكێت 

 

 پوختە 

ئەڤ ڤەكولینە هاتیە كرن بو دیاركرنا كارتێكرنا ئاستێن جدا یێت بایوتینی لسەر بەرهەمێ و 

 ٠٦١هەرسكرنا پروتین و دوهنی و سالوخەتێن كەلەخێ ییت مریشكێت گوشتی. سەرجەمێ 

مریشكێت گوشتی  هەرەمەكی هاتنە بەلاڤكرن لسەر چار گروپا و هەر گروبەك چار جارا هاتینە 

و ٠٠١١ ،٠١١١، ١)مریشك. چار لیڤلێن جودا یێن بایوتینی  ٠١دووبارەكرن و هەر دووبارەكێدا 

نگا  لترێن ئاڤا ڤەخارنێ . دڤێ ڤەكولینێدا هاتە دیاركرن كو زیدەبوونا سە ٠١( ملیگرام بو هەر ٠١١١

روژیدا  ٥٠مریشكی زێدە بوو دگەل زێدەبوونا ئاستێ بایوتینی دناڤ ئاڤا ڤەخارنێدا . دژیێ 

ملیگرام بو هەر  (٠١١١و ٠٠١١تێكرایی مفایێ ژ خوارنێ باشتربوو دوان مریشكادا ئەوێن ئاستێن )

ێدا بو لترێن ئاڤێ وەرگرتین ژوان مریشكێن دگروبێ دیدا. تێكرنا بایوتینی دناڤ ئاڤا ڤەخارن ٠١

هویێ بلندکرنا رێزا هەرسكرنا پروتینی دمریشكێت گوشتیدا بەراوردكرن دگەل وان مریشكێن چ 

بایوتین وەرنەگرتین. دڤێ ڤەكولینێدا دیاربوو كو تێكرنا بایوتینی بو ئاڤا ڤەخارنێ كارتێكرنەكا باش 

روتینی هەبوو لسەر زێدەبوونا سەنگێ و تێكرا مفایێ ژخارنێ هەروەسا  رێزا هەرسكرنا پ

                                      دمریشكێن گوشتیدا. 

 
 

 

عمل هضم تاثير اضافة مستويات مختلفة من البيوتين الى مياه الشرب على الاداء الانتاجي و م

 العناصر الغذائية و صفات الذبيحة لدجاج فروج اللحم

المستخلص   

اجريت هذه الدراسة لمعرفة مدى تاثير اضافة مستويات مختلفة من البيوتين على الاداء 

فروج  ٠٦١الانتاجي وهضم البروتين و الدهون و صفات الذبيحة لدجاج فروج اللحم. مجموع 

 ،٠١١١ ، .دجاجة لكل مكرر. اربع مستويات مختلفة من البيوتين ) ٠١مكررات لكل معاملة بمعدل 

لتر من مياه الشرب. اثبتت النتائج ان الزيادة الوزنية للدجاج ازدادت كلما ٠١( ملغ لكل ٠١١١و ٠٠١١

يوم، كفاءة التحويل الغذائي كانت أفضل في  ٥٠زاد مستوى البيوتين في مياه الشرب. في عمر 

ملغ من البيوتين مقارنة مع المعاملات الأخرى. اضافة  ٠١١١و  ٠٠١١الدجاج التي حصلت على 

ين الى مياه الشرب أدت الى زيادة معامل هضم البروتين لدجاج فروج اللحم مقارنة مع البيوت

معاملة السيطرة. استنتجت هذه التجربة ان اضافة البيوتين الى مياه الشرب اثرت إيجابيا على كل 

  من الزيادة الوزنية و كفاءة التحويل الغذائي و كذلك معامل هضم البروتين لدجاج فروج اللحم.

 




