
 
Zagazig J. Agric. Res., Vol. 45 No. (6B) 2018   

 

2475 

 

 

 

DETOXIFICATION OF DIETARY LEAD BY GARLIC POWDER IN BROILER 
CHICKS 

Noura A. Ismail*, A.M. El-Maghawry, F.M. Reda and M.S. El-Kholy 

Poult. Dept., Fac. Agric., Zagazig Univ., Egypt 

Received: 11/11/2018 ;  Accepted: 26/11/2018 

ABSTRACT: A 2×4 factorial arrangement was performed including two levels of garlic powder (0 
and 0.5%) and four levels of lead acetate (0, 300, 600 and 900 mg/kg diet). One hundred twenty 
unsexed 1-week-old  Ross broiler chicks were randomly distributed to 8 dietary treatment groups (15 
birds each).  Each treatment was subdivided to 3 replicates and each replicate contained 5 chicks. 
Growth performance and carcass traits were studied. Obtained results showed that final live body 
weight, daily body weight gain, feed conversion ratio and survival rate were significantly (p<0.01) 
improved while, daily feed intake was significantly (p<0.01) decreased with dietary garlic 
supplementation. Lead acetate significantly (p< 0.01) impaired live body weight, body weight gain 
and feed conversion. The interaction between lead levels and garlic supplementation showed that 
dietary garlic supplementation reversed these deleterious effects of lead intoxication on growth 
performance traits. Giblets percentage was significantly decreased with dietary supplementation by 
garlic and lead acetate at different levels, while, carcass and dressing were not affected significantly. 
These results suggested that garlic supplementation at 0.5% in broiler chicks diets can promotes 
growth performance traits and reverse the inhibitory effects of lead intoxication on such traits. 
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INTRODUCTION 

Lead is a common cause of poisoning in 
domestic animals throughout the world. 
However, lead poisoning can occur in all 
domestic animals including horses, poultry and 
dogs (Khan et al., 2008). Animals become 
intoxicated when they consume lead from 
contaminated feed and water. The main sources 
of contamination of feed by lead are soil, 
industrial pollution and agricultural technology 
as well as feed processing. A good source of 
lead contamination of poultry feed is bone and 
blood meals, majority of which comes from 
cattle. However, in cattle, highest lead 
accumulation has been reported to occur in 
bones (Heaney, 2000). Other sources of lead 
contamination are leaded gasoline fumes 
(Genevieve and Greg, 1994); paints used in 
Poultry equipment such as drinkers and feeders 
to prevent rusting, with either lead based paint 

or lead-free paint with leaded drying agent. 
Also, majority of litter material that comes from 
woods previously painted with lead base paints 
(North and Bell, 1990). Lead has long been 
recognized as a poisons to living organisms, 
with negative effects on general health. 
Ingestion and inhalation are the most common 
entry routes of lead into animals. In many 
countries, lead poisoning continues to be a 
common occupational diseases affecting several 
organ systems (Hossain et al., 2014). Ingested 
lead has resulted in poisoning, poor performance 
and death in animals (McDowell, 1992; Gurer 
and Ercal, 2000). Erdogan et al. (2005) 
showed that 200 mg lead/kg diet reduced growth 
in term of body weight and body weight gain. 
Bakalli et al. (1995) also reported that feed 
conversion ratio was significantly poor at a level 
of 10 mg lead/kg feed. Garlic contains more 
than 200 chemical compounds. Some of its more 
important ones include: Sulphur- containing 
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compounds (allice, alliin and ajoene) and enzymes 
(allinase, peroxidase and myrosinase) protein, 
fiber and free amino acids. It also contains high 
levels of saponins, phosphorus, potassium, 
sulfur and zinc; moderate levels of selenium, 
Vitamamins A and C; and low level of calcium, 
magnesium, sodium, iron, manganese and B-
complex Vitamamins (Mahaffy and 
Vanderveen, 1979). Most researchers agree that 
the sulfur containing compounds of garlic, 
especially allicin, alliin, cy-croalliin and 
diallyldisuphide are the most biochemically 
active. The lipid-soluble diallyl sulphide, diallyl 
sulphide (DADS) and dis ally1 sulphide 
(DATS), and water-soluble s-ally1cysteine 
(SAC) and s-ally-mercaptocysteine (SAMC) are 
the major chemotherapeutic agents (Amagase et 
al., 2001). Treatment of animals with natural 
product like garlic improves such toxic effect of 
lead acetate (Pb). The protection action of garlic 
against Pb toxicity could be attributed by 
antioxidant action of its sulfhydryl groups 
(Ashour, 2002). The assumption of oxidative 
stress as a mechanism in Pb toxicity suggests 
that antioxidant action of garlic sulfhydryl 
groups might play a role in the treatment of Pb 
poisoning. So the present study was carried out 
to evaluate the ability of garlic powder to 
ameliorate the toxic effects of lead on growth 
performance and carcass traits in broilers 
chickens. 

MATERIALS AND METHODS 

This study was conducted at Poultry Research 
Farm, Poultry Department, Faculty of Agriculture, 
Zagazig University, Egypt. All the experimental 
procedures were carried out according to the 
Local Experimental Animal Care Committee 
and approved by the ethics of the institutional 
committee. Birds were cared for using husbandry 
guidelines derived from Zagazig University 
standard operating procedures. 

A 2×4 factorial arrangement was performed 
included two levels of garlic (0 and 5 gm/kg 
diet) and four levels of lead acetate (0, 300, 600 
and 900 mg/kg diet). A total number of 120 
unsexed one week-old ross 300 were randomly 
assigned into 8 treatment groups, (15 chicks in 
each group). Each group of birds was subdivided 
into three replicates, each of 5 chicks. Each 
replicate was housed in one cage (60×60×50 

cm). The birds were received starter diet till 3 
weeks of the age and finisher diet to 6 weeks of 
the age. The experiment of basal diets were 
formulated to cover the nutrient requirements 
for broilers chicks according to NRC (1994). 
Composition and calculated analysis of the basal 
diets was showed in Table 1. 

Vaccination and medical program were done 
according to the different stages of age under 
supervision of a veterinarian. Chicks were 
grown in brooders with raised wire floors and 
were reared under the same managerial and 
hygienic conditions. The lighting pattern was 23 
hr., light: 1 hr dark. Feed and water were ad 
libitum throughout the experimental period (1-6 
weeks of age). Birds were weighed individually 
at weekly intervals. Mortality was recorded 
daily. Feed consumption was measured per 
replicate weekly, and feed conversion ratio was 
obtained by dividing feed intake by weight gain 
(feed intake/weight gain).  

At the end of the experiment (6 weeks of 
age), three chicks of each group were sampled 
randomly for carcass evaluations at 6 weeks of 
age, fasted overnight, weighed and slaughtered 
by sharp knife to complete bleeding, then 
weighed. Their feathers were plucked manually, 
eviscerated by hand. Whole carcass, abdominal 
fat pad (excluding the gizzard fat), empty gizzard, 
liver and heart were excised and weighed 
individually. The studied slaughter traits were 
carcass yields, giblets (liver, gizzard and heart) 
and dressing percent (carcass weight plus giblets 
weight) ×100/pre-slaughter weight g.  

Analysis of variance for data was accomplished 
using the SAS General Linear Models Procedure 
(SAS, 2002) on a 2×4 factorial arrangement 
basis according to (Snedcor and Cochran 
1982) by adopting the following model:  

Xijk = µ+Gi +Lj + LGij+ Eijk 

Where: 

Xijk = the trait under study, µ = General 
mean, Gi = Fixed effect of dietary garlic (0 and 
5 g/kg diet), Lj= Fixed effect of dietary lead 
levels of energy (0, 300, 600 and 900 g/kg diet), 
LGij = Interaction between garlic and lead, Eijk = 
Random error. Differences among treatment 
means within the same factor were tested using 
Duncan's New Multiple Range test (Duncan, 
1955). All percentages were converted to the 
corresponding arcsine prior to statistical analysis. 
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Table 1. Composition and calculated analysis of the experimental basal diets 

Ingredient Starter diet (%) (1-3) weeks Finisher diet (%) (3-6) weeks 

Yellow corn  57.13 60.53 

Soybean meal 48% 31.65 27.15 

Corn gluten  meal  6.50 6.10 

Limestone  1.24 1.15 

Di-calcium  1.70 1.50 

Nacl  00.30 0.30 

Methionine 0.05 0.02 

lysine 0.13 0.10 

Soya oil  01.00 2.85 

Premix* 00.30 0.30 

Total 100.00 100.00 

Calculated analysis:** 

Crude protein (%) 23.00 21.00 

ME  (Kcal/kg diet) 2951 3099 

Ca (%) 1.00 0.90 

Available P (%) 0.45 0.40 

Lysine (%) 1.20 1.05 

M+C (%) 0.83 0.74 

CF (%) 3.56 3.31 

* Vitamins and premix, each 3.00 kg consist of: Vitam .A. 12000.000 IU; Vitam. D3, 2000.000 IU; Vitam. E.10g; Vitam. k3, 
2g; Vitam B1, 1000 mg; Vitam. B2, 49 g; Vitam. B6, 105 g; Vitam B12, 10 mg ; Pantothenic, 10 g; Niacin 20 g, Folic acid, 
1000mg; Biotin , 50 g; Fe, 30g ;Mn, 40g; Cu, 3g; Co,200 mg ; Si, 100 mg  and Zn, 45 mg. 

**Calculated according to NRC (1994). 
 

RESULTS AND DISCUSSION 

Growth Performance 

The result presented in Table 2 show that 
final live body weight, daily body weight gain, 
feed conversion ratio and survival rate were 
significantly (p<0.01) improved, while, daily 
feed intake was significantly (p<0.01) decreased 
with dietary garlic supplementation. The 
beneficial effect of garlic on body weight and 
feed utilization may be results from its effect on 
improving nutrient digestibility and modulating 
the microbial content of gastrointestinal flora 
(Peinado et al., 2013). In this respect, Fadlalla 
et al. (2010) recorded a significant (p<0.05) 

improvement in feed conversion ratio of birds 
kept on a diet containing 0.3% garlic. Suriya et 
al. (2012) investigated the effect of powdered 
garlic, turmeric and cinnamon on the growth of 
broilers and indicated that garlic added at 2.5 
g/kg increased the live weight of broiler 
chickens by 5% and decreased feed conversion 
rate compared to the other groups. Aziz et al. 
(2016) recommended that garlic can be used as 
feed additives at level of (5 g garlic powder/ g) 
to improve the overall performance of broiler 
chicks. 

With regard to lead effect, results in Table 2 
reveale that final live body weight, daily body 
weight gain and feed conversion ratio were 
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Table 2. Growth performance traits (Mean ± SE) of broiler chicks as affected by dietary 
supplementation with lead acetate, garlic powder and their interactions during 1-6 
weeks of age 

Item Initial live 
body weight 

(g/bird) 

Final live  
body weight  

(g/bird) 

body weight 
gain (g/day/ 

bird) 

Feed intake 
(g/day/ 
bird) 

Feed 
conversion 
ratio (%) 

Survival 
Rate 
 (%) 

Dietary garlic levels      
(g/kg diet) NS ** ** ** ** 

 

192.83±0.59 1883.33±13.84 48.30±0.40 86.16±0.31 1.79±0.02 93.33 0.0 

5.0 192.92±0.65 1921.08±15.24 49.38±0.44 83.68±0.46 1.70±0.02 100 

Lead acetate levels 
(mg/kg diet) NS ** ** NS ** 

 

193.00±1.21 1976.17±11.52a 50.95±0.34a 85.08±0.50 1.67±0.02b 93.33 

192.83±0.70 1894.50±10.58b 48.62±0.30b 85.62±0.53 1.77±0.02a 100 

193.00±0.63 1880.67±13.37bc 48.22±0.38bc 84.99±0.67 1.77±0.02a 93.33 

0.0 

300 

600 

900 192.67±0.99 1857.50±11.31c 47.57±0.34c 84.01±1.14 1.77±0.03a 100 

Interaction NS NS NS * NS  

193.00±1.00 1955.00±08.66 50.34±0.25 85.98±0.33 1.71±0.01 93.33 

192.67±1.20 1878.33±13.64 48.16±0.41 86.14±0.93 1.80±0.02 100 

193.00±1.00 1855.00±12.58 47.48±0.35 86.11±0.64 1.82±0.01 93.33 

                0.0  

  0.0         300  

                600  

                900  192.67±2.03 1845.00±08.66 47.21±0.30 86.42±0.79 1.83±0.02 100 

193.00±2.52 1997.33±11.85 51.55±0.40 84.18±0.56 1.63±0.02 100 

193.00±1.00 1910.67±10.59 49.08±0.28 85.09±0.53 1.74±0.03 100 

193.00±1.00 1906.33±08.76 48.95±0.23 83.86±0.77 1.72±0.02 100 

                 0.0  

  0.5         300  

                600  

                900 192.67±0.88 1870.00±20.21 47.92±0.59 81.60±0.27 1.71±0.03 100 

Means in the same column within each classification bearing different letters are significantly different.  

** (P ≤ 0.01),   *(P ≤ 0.05) and NS = Not significantly 

 

significantly (p< 0.01) impaired, while daily 
feed intake insignificantly affected due to lead 
supplementation (Table 2). It is clear that, the 
impared in LBW, BWG and feed conversion 
ration were increased with lead supplementation 
increased. The reduction of body weight might 
be due to the interruption in absorption and 
metabolism of feed nutrients essential for health 
(Marchlewicz et al., 2007). In this respect, 
Erdogan et al. (2005) found that dietary 
treatment with lead acetate significantly 
(P<0.05) decreased body weight of broiler 
chicks. 

All growth performance traits presented in 
Table 2 were not affected significantly by the 
interactions between dietary garlic and lead 
acetate levels except daily feed intake was 
significantly (P<0.05) affected (Table 2). These 
results suggested that the addition of garlic 
powder to broiler diets tended to reverse the 
inhibitory effect of lead intoxication on growth 
performance of broiler chicks. 

Carcass Traits 

The results presented in Table 3 show 
that giblets percentage was significantly  
(p<0.01) decreased due to garlic and lead acetate 
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Table 3. Carcass traits of broiler chicks as affected by dietary supplementation with lead acetate, 
garlic powder and their interactions at week 6 of age 

Item Carcass (%) Giblets (%) Dressing (%) 

Dietary garlic levels (g/kg diet) NS ** NS 

76.47±0.58 4.20±0.11 80.67±0.58 0.0 

5.0 76.17±0.67 3.93±0.08 80.09±0.67 

Lead acetate levels (mg/kg diet) NS ** NS 

74.79±0.73 4.38±0.15a 79.17±0.76 

76.25±1.21 3.88±0.13b 80.12±1.21 

76.88±0.61 4.01±0.15b 80.89±0.71 

0.0 

300 

600 

900 77.36±0.59 3.99±0.07b 81.35±0.61 

Interaction NS NS NS 

75.34±0.83 4.61±0.17 79.95±0.79 

75.24±1.32 3.94±0.26 79.18±1.30 

77.95±0.61 4.32±0.02 82.27±0.58 

                    0.0  

       0.0        300  

                    600  

                    900 77.36±1.26 3.94±0.09 81.29±1.34 

74.24±1.28 4.16±0.20 78.39±1.30 

77.26±2.13 3.81±0.13 81.07±2.18 

75.81±0.60 3.69±0.14 79.50±0.53 

                     0.0  

         0.5       300  

                     600  

                     900 77.36±0.35 4.04±0.12 81.41±0.24 

Means in the same column within each classification bearing different letters are significantly different. 

** (P ≤ 0.01) and NS = Not significantly. 

 

supplementation in the diet comparable to 
control group. Carcass and dressing percentages 
were insignificantly affected by dietary 
supplementation with garlic or lead acetate 
levels. Carcass parameters were not significantly 
affected by the interactions between dietary 
garlic and lead acetate supplementation (Table 3). 
Dieumou et al. (2012) reported that garlic 
organic extract had insignificantly effects on 
dressing percentage but they all had better 
values than those on the control. 

Conclusion 

Results obtained suggested that garlic 
supplementation at 0.5% in broiler chick diets 
can promotes growth performance traits and 
tended to reverse the inhibitory effects of lead 
intoxication on such traits. 
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 مين ــاج التســـــق دجـjئـــي عـــفوم ـــوق الثــحـــدام مســباستخاص ــرصـمية الــــة ســـــزالإ

  محمد سليمان الخولي– فايز محمد رضا - احمد مجدي المغاوري – نورا عبد المعبود اسماعيل

  مصر– جامعة الزقازيق – كلية الزراعة –قسم الدواجن 

 /مجم٩٠٠ و٦٠٠ ،٣٠٠، صفر(من خ~ت الرصاص علي أربع مستويات اشتملت  )٤×  ٢( تم تصميم تجربه عاملية
  غير مجنسين)روص(تسمين  كتكوت ١٢٠تم توزيع عدد ،  %)٠٫٥ صفر و( مسحوق الثوم ومستويين من) كجم عليقة

 ٥مكررة كل رت با مكر٣وكل مجموعة بھا )  طائر لكل منھا١٥( مجموعات تجريبية ٨ عشوائيا على أسبوععمر 
والزيادة في  النھائي،الوزن  تحسن كل من أوضحت النتائج المتحصل عليھا، الذبح ، النموأداء تم دراسة صفات ،كتاكيت

نتيجة ) ٠٫٠١ (معنويابينما انخفض الغذاء المأكول ) ٠٫٠١( معنويا معدل البقاء معامل التحويل الغذائي و،وزن الجسم
بتلوث ) ٠٫٠١ (معنويا معدل التحويل الغذائيو والزيادة في وزن الجسمانخفض الوزن الحي، ،  للعليقةإضافة مسحوق الثوم

 قد أبطلت التأثيرات  أن إضافة الثوم  بين مسحوق الثوم وخ~ت الرصاصھر تأثير التداخلظوأ، العليقة بخ~ت الرصاص
 ونتيجة  للعليقة مسحوق الثومبإضافةمعنويا ±حشاء المأكولة ا نسبة تانخفض،  على أداء النموالضارة للتسمم بالرصاص

 أن يتبين من ھذه النتائج ، باقي صفات الذبيحة  بالمعام~ت المختلفةبمستوياته المختلفة، بينما لم تتأثر لمعاملة بالرصاص ا
أداء النمو ويمكن أن يزيل صفات يحسن في ع~ئق بدارى التسمين يمكن أن % ٠٫٥استخدام مسحوق الثوم عند مستوى 

 .تصفا الضارة للتسمم بالرصاص على ھذه الا¶ثار

 ــــــــــــــــــــــ
 :المحكمــــــون

   جامعة الزقازيق–ى  كلية الطب البيطر–التربية واºنتاج الحيوانى  أستاذ   خيرى محمد البيومى محمد.د. أ-١
 ازيقــ جامعة الزق-ة ـ كلية الزراع-رغ ــن المتفـدواجـــالتغـذيـة اذ ــأست  عـــادل ابــــراھيــم عطيــــه. د. أ-٢
 
 


