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ABSTRACT: This experiment was conducted to study the effect of dietary antibiotic and essential 

oil supplementation on growth performance ]live body weight (LBW), daily body weight gain 
(LBWG), feed intake (FI) and feed conversion ratio (FCR)[ and carcass characteristics of growing 
Japanese quail. A total number of 360 one week old Japanese quail chicks were randomly distributed 
into 8 treatment groups each of 45 chicks with three replicates )15 chicks each). Chicks of all 
experimental groups had nearly the same average initial weight. The 1st group was fed the basal diet 
without supplementation as control, the 2nd was fed the basal diet supplemented with 0.50g antibiotic 
(colistine)/kg diet. The 3rd and 4th groups were fed the basal diet supplemented with 0.50 ml and 1.0 ml 
ginger oil (GO)/kg diet, respectively. The 5th and 6th groups were fed the basal diet supplemented with 
0.5 ml and 1.0 ml cinnamon oil (CO) /kg diet, respectively. The 7th and 8th groups were fed the basal 
diet supplemented with 0.50 ml and 1.0 ml /kg mixture of GO plus CO (1:1), respectively. Results 
showed that chicks received 0.25 ml GO and 0.25 ml CO/kg diet had significantly (P<0.05) higher 
LBW compared with those received 0.5 g antibiotic /kg diet. Daily body weight gain  significantly 
(P<0.05)  increased when birds received diets containing different levels of GO or CO and 0.25 ml GO 
+0.25 ml CO/kg diet as compared with birds received 0.5 g antibiotic/kg diet. No significant 
differences in feed intake were recorded among dietary treatments during all the studied experimental 
period (1-3, 3-5 and 1-5 weeks of age). The better feed conversion ratio (FCR) value was recorded by 
chicks fed diet supplemented with 1.0 ml CO/kg diet, while the poorest FCR value was recorded by 
chicks fed 0.5 g antibiotic /kg. In addition, percent of carcass, dressing and gizzard were significantly 
(P<0.01) affected by dietary treatments. It could be concluded that GO and CO could act as a good 
alternative to antibiotics (colistine) in growing Japanese quail diets. 
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INTRODUCTION 

Poultry industry aims to produce high quality 
product at low cost. In addition to increasing 
demand for poultry meat, continuous, effective 
and targeted healthcare is required to prevent the 
development of diseases. The poultry industry is 
under increasing pressure to produce good 
quality and high quantitative products for 
consumers. Antibacterial food additives have 
been used as antibiotics throughout the world for 
years, as growth promoter stimulated to control 
and prevent pathogenic bacteria in the intestinal 
mucosa to improve the production of meat 
and egg.  However,  mis-using  of  antibiotics  in  

poultry production has become  undesirable  due 

to their residues of meat products (Burgat, 

1991) and the development of antibiotic-

resistant bacteria in humans (Sahin et al., 2002). 

Since January 2006, the European Union has 

banned the use of antibiotics as a promoter of 

growth (Eckert et al., 2010). Herbal extracts 

considered as herb-derived compounds which 

are mixed with animal food to enhance the 

performance of animal growth and the quality of 

the product. They are categorized in reference to 

their origins and active principles: extracts, 

spices, aromatic oils (lipophilic compounds 

derived by steam distillation of grasses), and 

http:/www.journals.zu.edu.eg/journalDisplay.aspx?Journalld=1&queryType=Master 

Animal, Poultry and Fish Production Research 

*corresponding author: Tel. :+201010760181 

E-mail address: emanm8011@gmail.com 



 
Ahmed, et al. 

olives (compounds derived with non-hydrolysis 

solvents) (Windisch et al., 2007). 

Medicinal plants such as ginger (Zingiber 

officinale) and cinnamon (Cinnamomum verum) 

are used in various forms and additives and 

maintain the digestive balance of the existing 

flora. In addition, these play a functional role by 

increasing the secretion of specific enzymes and 

exerting antibacterial effects (Boyraz and 

Ozcan, 2006; Ghazalah and Ali, 2008). Cold-

pressed ginger and cinnamon oils are good 

source of nutritionally valuable contents, natural 

antioxidants, essential fatty acids, and lipid-

soluble bioactive molecules. Tocols and phenolics 

display nutritional importance as natural 

antimicrobials and antioxidants and may directly 

react with, and quench, free radicals to prevent 

lipid peroxidation, thereby improving health and 

preventing certain diseases (Abo El-maati et 

al., 2016). 

The use of medicinal plants, cold-pressed 

oils, and their bioactive constituents is gaining 

importance in poultry and animal production, 

given their beneficial effects on the growth and 

production, immune system, and health (Farag 

et al., 2014). The essential oils from ginger and 

cinnamon exhibit antiseptic, anti-inflammatory, 

and antioxidant activities and acts as an appetite 

and digestion stimulant (Kamel, 2001; 

Dragland et al., 2003).  

The objective of this study was to 

investigate the effect of different levels of ginger 

and cinnamon oils as natural alternatives as will 

as feed antibiotics on growth performance and 

carcass traits of growing Japanese quail. 

MATERIALS AND METHODS 

The present study was carried out at Poultry 

Research Farm, Poultry Department, Faculty of 

Agriculture, Zagazig University, Egypt. A total 

number of 360 one week old Japanese quail 

chicks were randomly divided into 8 treatment 

groups, each of 45 chicks (3 replicates/15 chicks). 

The 1st group was fed the basal diet without 

supplementation as control, The 2nd was fed the 

basal diet supplemented with 0.50g antibiotic 

(Colistine)  / kg diet. The 3rd and 4th groups were 

fed the basal diet supplemented with 0.50 ml 

and 1.0 ml ginger oil (GO)/kg diet. The 5th and 

6th groups were fed the basal diet supplemented 

with 0.5 ml and 1.0 ml cinnamon oil (CO)/kg 

diet, respectively. The 7th and 8th groups were 

fed the basal diet supplemented with 0.50 ml 

and 1.0 ml /kg mixture of GO plus CO /kg (1:1), 

respectively. The basal diet was formulated 

according to NRC (1994). The composition and 

chemical analysis of the basal experimental diet 

are shown in Table 1.   

Birds were kept in battery cages with 

dimensions of 40×40×40 cm, all groups were 

kept under the same managerial and hygienic 

conditions. Feed and water were offered ad 

libitum. The experimental period was extended 

for 5 weeks (1-5 weeks of age). Artificial light 

source was used giving a total of 23 L/D hours 

of light per day during the experimental period 

for each replicate, live body weight and feed 

consumption were weighted weekly. Body 

weight gain and feed conversion ratio (g feed/g 

gain) were calculated.  

At the end of the experimental period (5 

weeks of age) three chicks from each treatment 

group were taken randomly, fasted overnight, 

weighted and slaughtered by sharp knife to 

complete bleeding followed by plucking the 

feather and finally weighted. The carcass traits 

studies were carcass and giblets (liver, gizzard 

and heart) percentages and dressing percentages 

(carcass weight plus giblet weight)/pre-slaughter 

weight x 100. 

Statistical Analysis 

The experiment was designed in a 
completely randomized design. While obtained 
data were subjected to the ANOVA procedure 
for a completely randomized design using the 
GLM procedures of SAS software (SAS, 2002) . 
The statistical model was: 

Yij = μ + Ti + eij 

Where Yij = an observation, μ = the overall 

mean, Ti = effect of treatment and eijk= random 

error. The differences among means were 

determined using the post-hoc Newman-Keuls 

test. Statements of statistical significance are 

based on P < 0.05. 
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Table 1. Composition and calculated analysis of the basal diet 

Ingredients (%)  

Yellow Corn (8.5%) 53.03 

Soybean meal (44%) 38.69 

Gluten meal (62%) 3.20 

Soybean oil  1.67 

Di Calcium phostphate 0.81 

Limestone 0.30 

Vit-min Premix* 0.30 

NaCl 0.11 

DL Methionine (58%) 0.39 

L-Lysine HCl(119%) 1.50 

Total 100 

Calculated analysis**:  

CP (%) 24.04 

ME Kcal/kg 2903 

Ca (%) 0.85 

P (Available) (%) 0.45 

Lysine (%) 1.60 

Meth. + Cys. (%) 0.88 

CF (%) 3.92 

* Growth vitamin and Mineral premix Each 2 kg consists of :Vitam. A 12000, 000 IU; Vitam. D3, 2000, 000 IU; Vitam. E. 

10g; Vitam. k3 2 g; Vitam. B1, 1000 mg; Vitam. B2, 49g ; Vitam. B6, 105 g; Vitam. B12, 10 mg; Pantothenic acid, 10 g; 

Niacin, 20 g , Folic acid , 1000 mg ; Biotin, 50 g; Choline Chloride, 500 mg, Fe, 30 g; Mn, 40 g; Cu, 3 g; Co, 200 mg; Si, 

100 mg and Zn , 45 g.  

** Calculated according to NRC (1994). 

 

RESULTS AND DISCUSSION 

Growth Performance 

Live body weight (LBW) and daily body 

weight gain (DBWG) 

Live body weight (LBW) and daily body 

weight gain (DBWG) are presented in Table 2. 

The obtained results of LBW revealed significant 

(P<0.05) among dietary treatments at 3 and 5 

weeks of age. At 3 weeks of age, results 

presented show that, chicks received 0.25 ml 

GO and 0.25 ml CO/kg diet had significantly 

(P<0.05) higher LBW compared with those 

received either 0.5 g antibiotic/kg diet or control 

diet, but not significantly differed other dietary 

treatments. 

Results in Table 2 prove that LBW at 5 
weeks of age was significantly (P<0.05) increased 
of chicks fed diets supplemented by different 
levels of GO or CO and 0.25 ml GO + 0.25 ml C 
/kg diet when compared with group fed 0.5 g 
antibiotic/kg diet. However, there was insignificant 
effect with control and chicks fed diet 
supplemented with 0.50 ml GO + 0.50 ml CO/ 
kg diet. 
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Table 2. Live body weight and body weight gain ( X ±SE) for growing Japanese quails as 

affected by dietary ginger and cinnamon oils supplementation 

Body weight gain (g/ bird/ day)  Live body weight (g) Item 

1-5 weeks 3-5 weeks 1-3 weeks  5 weeks 3 weeks Initial (1 week) 

0.11 ± 5.78ab 0.12 ± 6.85 0.25 ± 4.70  3.14 ± 197.84ab 3.47 ± 101.93b 0.08 ± 36.13 Control 

0.06 ± 5.55b 0.12 ± 6.49 0.03 ± 4.61  1.72 ± 191.50b 0.68 ± 100.74b 0.27 ± 36.22 Antibiotic (0.5g/kg diet) 

0.13 ± 5.95a 0.36 ± 7.22 0.11 ± 4.69  3.85 ± 203.05a 1.19 ± 102.53ab 0.27 ± 36.40 0.5 ml GO/kg 

0.10 ± 6.08a 0.25 ± 7.28 0.05 ± 4.88  2.66 ± 206.43a 0.91 ± 104.45ab 0.36 ± 36.18 1.0 ml GO/kg 

0.06 ± 5.95a 0.20 ± 7.11 0.09 ± 4.78  1.87 ± 202.60a 1.41 ± 103.02ab 0.16 ± 36.09 0.5 ml CO/kg 

0.13 ± 6.04a 0.36 ± 7.16 0.11 ± 4.91  3.47 ± 205.29a 1.75 ± 104.99ab 0.21 ± 36.27 1.0 ml CO/ kg 

0.13 ± 5.98a 0.24 ± 6.98 0.04 ± 4.98  3.52 ± 204.11a 0.57 ± 106.38a 0.04 ± 36.71 0.25 ml GO+ 0.25 ml CO/kg 

0.06 ± 5.78ab 0.18 ± 6.67 0.07 ± 4.88  2.14 ± 197.78ab 1.04 ± 104.36ab 0.39 ± 35.96 0.50 ml GO+ 0.50 ml CO/kg 

* NS NS  * * NS F. test 

- GO: ginger oil; CO: cinnamon oil. 

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

(P<0.05) and NS = Not significant. 

 

Regarding to DBWG, results illustrated in 

Table 2 summarize the influence of supplemented 

different levels of GO or CO and its mixture in 

Japanese quail diets, from 1 to 5 weeks of age. It 

could be noticed that, the average DBWG 

during 1-5 weeks of age followed nearly the 

same trend observed with LBW at 5 weeks of 

age, whereas, DBWG significantly (P<0.05)  

increased of birds received diets containing 

different levels of GO or CO and 0.25 ml GO 

+0.25 ml CO /kg diet as compared by birds 

received 0.5 g antibiotic /kg diet. It is worthy 

noting that, statistical analysis did not show any 

significant effect on DBWG of Japanese quail 

chicks, due to the addition of antibiotic and 

essential oils in the diets at 1-3 and 4-5 weeks of 

age (Table 2). 

From the previous results it could be 

concluded that, dietary supplementation of 0.5 

ml and 1.0 ml /kg diet of GO and CO or their 

mixture with level 0.25 ml GO + 0.25 ml CO 

/kg diet insignificantly improved LBW at 5 

weeks of age and DBWG through 1-5 weeks of 

age when compared with control and group fed 

diet containing 0.5 ml GO +0.5 ml CO /kg. The 

improvement in LBW and DBWG due to GO or 

CO supplementation could be attributed to its  

positive effect on nutrient digestibility, as 

reported by Cabuk et al. (2003 and 2006), as 

well as their probable antioxidants and 

antimicrobial effects in the intestine and thus 

digestive system (Nascimento et al., 2000; 

Ertas et al., 2005). The better improvement of 

LBW and BWG with dietary GO and CO 

mixture may be related to the synergistic effects 

of combination of GO and CO (Williams and 

Losa, 2001). Lambert et al. (2001), Burt 

(2004) and Erdelyi et al. (2008) reported that 

the combination of thymol and carvacrol or any 

other specific combinations of essential oils 

(EO), secondary metabolites exhibited higher 

antibacterial activity than either compound alone 

which mainly due to the additive antagonistic 

and synergistic effects of these two compounds. 

Also, Jang et al. (2004) showed that broiler 

chicks which assigned to diet supplemented with 

a blend of essential oil combined with lactic acid 

showed significant increase in digestive enzyme 

activities of the pancreas and intestinal mucosa 

which leading to an increase in growth 

performance. Current results agree with those of 

Alcicek et al. (2003) who used essential oil 

combination in broiler diet, Jamroz et al. (2003) 

who used plant extract (capsaicin, carvacol and 

cinnamaldhyde) on one day old broiler chicks, 

Denli et al. (2004) who used thymol or black 

seed oil in quail feed, Ocak et al. (2008) who 
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added peppermint in broiler diets from 7 to 35 

days of age, Isabel and Santos (2009) who used 

clove and cinnamon in broiler chick diet. Ertas 

et al. (2005) used different levels of essential oil 

mixtures 100, 200 and 400 ppm/kg diet in day 

old chickens. They found that the highest LBW 

was observed in 200 ppm group essential oil 

mixture and DBWG in 200 ppm group which 

increased by nearly 16% over the un-

supplemented control groups. Also, Abd El-

Hady et al. (2013) investigate the addition 

effects of 300 or 400 mg /kg diet of digestarom 

peppermint fennel and caraway to basal diet. 

They found that, addition of 400 mg digestarom 

recorded the higher final body weights (P<0.05) 

by 6.6% than that of control one.  

Contradicting results were obtained by some 

investigators, showed that addition of some 

essential oil with low level and sometimes with 

higher level than suitable for kind of animal age, 

diet, etc. did not positively effect on animals 

performance. Different levels of cinnamon 

powder (250, 500, 1000 or 2000 mg/kg) 

(Koochaksaraie et al., 2011) or cinnamon oil 

(500-1000 ppm), (Ciftci et al., 2009) appear not 

to have a significant effect on growth 

performance of broilers. Barreto et al. (2008) 

have reached the same conclusions after the 

incorporation of cinnamon extract (1000 ppm) 

in broiler chick diets. Symeon et al. (2014) 

suggest that cinnamon oil at the selected 

concentrations may not have the potential to 

improve broiler growth performance. Rahimi et 

al. (2011) reported that chicks fed diet 

supplemented with 15 ppm virginiamycin had 

better BW and BWG than those fed diet 

supplemented with 0,1% aqueous extract of 

garlic. Ramadan (2013) showed insignificant 

difference in productive performance between 

thyme and antibiotic groups.  

Feed intake (FI) and feed conversion ratio 

(FCR) 

Concerning FI of Japanese quails, results 
obtained showed no significant differences 
between dietary treatments during all the 
experimental period studied (1-3, 3-5 and 1-5 
weeks of age) as shown in Table 3. The results 
obtained may be attributed to that the tested 
bioactive components in different tested levels 
did not depress or stimulate the appetizing 

effects on feed consumption of broiler chicks 
(Halle et al., 2004; Cabuk et al., 2006; Cho et 
al., 2006). Results obtained agree with those of 
Ertas et al. (2005) who used different levels of 
essential oil mixtures (100, 200 and 400 mg EO 
mixture/kg feed) in day old broiler chicks and 
found insignificant effect on feed intake among 
levels. Similar results were obtained by Zhang 
et al. (2005) who used 150 g /ton of commercial 
product (repaxol) a mixture of EO (oregano, 
cinnamon, thyme and capsicum).  

In contrast some workers indicated that, 
addition higher levels of essential oils to diets 
depressed feed intake (Halle et al., 2004). 
Cabuk et al. (2006) reported that using 24 or 48 
mg essential oil mixture in broiler diets. Daily 
feed intake up to 21 days of broilers was 
significantly reduced as result of inclusion the 
essential oil mixture in their diets. 

On the other hand, many investigators reported 

the stimulating and appetizing effects of essential 

oils on feed consumption for broilers. Cho et al. 

(2006) found that addition of commercial 

essential oils (Fresta F.coc) at a level of 0.03% 

in broiler chick diets improved daily feed intake. 

Regardless to FCR, results illustrated in Table 
3. Summarize the influence of dietary treatments 
on FCR during the period from 1 to 5 weeks of 
age.  

Feed conversion ratio during 1-3 weeks of 

age was not significantly affected by dietary 

treatments but it significantly affected during 3-

5 and 1-5 weeks of age (Table 3). At 4-5 weeks 

of age FCR was significantly (P<0.05) improved 

in the chicks fed diet supplemented with 

different levels of GO or CO and 0.25 ml GO + 

0.25 ml CO /kg diet when compared with chicks 

fed 0.5 g antibiotic /kg diet, but it not 

significantly differed with control and chicks fed 

diet containing 0.5 ml GO + 0.5 ml CO. At 1-5 

weeks of age, FCR was significantly (P<0.05) 

improved in birds received diet containing 1.0 

ml CO/kg diet compared with birds fed 0.5 g 

antibiotic/kg diet but not significantly differed 

when compared with control and other dietary 

treatment groups. It is worth to not that FCR in 

chicks fed diet supplemented with different 

levels of GO or CO and its mixture was 

insignificantly better compared with control 

group.  
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Table 3. Feed intake and feed conversion ratio ( X ±SE) for growing Japanese quails as affected 

by dietary ginger and cinnamon oil supplementations 

Feed conversion ratio (g feed/g gain)  Feed intake (g/bird/day) Item 

1-5 weeks 3 -5 weeks 1-3 weeks  1-5 weeks 3 -5 weeks 1-3 weeks 

0.15 ± 4.01ab 0.13 ± 3.70ab 0.21 ± 4.32  0.74 ± 22.79 0.46 ± 25.32 1.02 ± 20.26 Control 

0.11 ± 4.16a 0.08 ± 3.91a 0.16 ± 4.41  0.48 ± 22.82 0.12 ± 25.31 0.84 ± 20.33 Antibiotic (0.5g/kg diet) 

0.08 ± 3.85ab 0.13 ± 3.40b 0.07 ± 4.29  0.12 ± 22.28 0.41 ± 24.43 0.64 ± 20.14 0.5 ml GO/ kg 

0.16 ± 3.88ab 0.06 ± 3.43b 0.32 ± 4.33  1.07 ± 23.00 0.80 ± 24.92 1.33 ± 21.08 1.0 ml GO/ kg 

0.08 ± 3.89ab 0.02 ± 3.47b 0.15 ± 4.33  0.44 ± 22.64 0.64 ± 24.64 0.34 ± 20.65 0.5 ml CO/ kg 

0.12 ± 3.66b 0.10 ± 3.43b 0.32 ± 3.89  0.94 ± 21.76 0.62 ± 24.47 1.28 ± 19.06 1.0 ml CO/ kg 

0.15 ± 3.90ab 0.15 ± 3.58b 0.18 ± 4.23  0.41 ± 22.97 0.28 ± 24.89 0.77 ± 21.04 0.25 ml GO+ 0.25 ml CO/kg 

0.05 ± 3.95ab 0.04 ± 3.63ab 0.08 ± 4.27  0.36 ± 22.55 0.50 ± 24.25 0.65 ± 20.87 0.50 ml GO+ 0.50 ml CO/kg 

* * NS  NS NS NS F. test 

- GO: ginger oil; CO: cinnamon oil. 

- Means in the same column within each classification bearing different letters are significantly different. *= significant 

(P<0.05) and NS = Not significant. 
 
 

It could be noticed that the better FCR value 

was recorded in chicks fed diet supplemented 

with 1.0 ml CO/kg diet, while the poorest FCR 

value was recorded in chicks fed 0.5 g 

antibiotic/kg. The improvement in FCR due to 

addition of GO or CO and its mixture could be 

attributed to their effects on nutrient digestibility 

which reflected on improvement of daily body 

weight gain and feed conversion (Ocak et al., 

2008; Isabel and Santos, 2009). Our results 

agree with Lee et al. (2003) who used carvacol 

from oregano and Alcicek et al. (2004) who 

used 48mg /kg of an essential oil mixture in the 

diet of broiler. Jamroz et al. (2005) showed that 

FCR was improved by 4.2% when used 

cinnamaldehyde in chicks diet. Cabuk et al. 

(2006) stated that addition of 48 ppm/kg 

essential oils mixture significantly improved 

FCR of broilers. The positive effect of dietary 

cinnamon oil on gain and feed conversion ratio 

could be related to increased efficiency of feed 

utilization and/or altered carcass composition 

(Ciftci et al., 2009). Similarly, studies reported 

that essential oils blocked effect of pathogens in 

the digestive system (Guler et al., 2005). 

Contradicting results, Botsoglou et al. (2004) 

and Hernandez et al. (2004) demonstrated that 

addition of plant extract or essential oils to the 

diets of broiler had no beneficial effect on their 

feed conversion ratio. Rahimi et al. (2011) 

reported that chicks fed diet supplemented with 

15 ppm virginiamycin had better FCR than those 

fed diet supplemented with 0.1% aqueous 

extract of garlic.   

Carcass Traits    

Effect of dietary supplementation with 

antibiotic and essential oils on some carcass 

traits at the end of the experimental period is 

presented in Table 4. It was observed that 

percent of carcass, dressing and gizzard were 

significantly (P<0.05) affected by dietary 

treatments. On the other hand, percent of giblets, 

heart and liver were not significantly affected; 

carcass, dressing and gizzard were not 

significantly differed between tested groups 

compared with control. However, the group 

received diet containing 0.5 ml GO+0.5 ml 

CO/kg had significantly (P<0.05) higher carcass 

and dressing percentages when compared with 

group received diet containing 0.5ml CO /kg 

(Table 4). 

Our findings are in agreement with the 

results of Hernandez et al. (2004) who found 

no significant differences in carcass traits of 

broiler chicks fed diet contain essential oil 

extract from oregano, cinnamon, pepper, thyme 

and rosemary). Similar results were obtained by 

Jamroz et al. (2005) and Cabuk et al. (2006) 

who used different essential oils in broiler diets
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Table 4. Carcass traits ( X ±SE) for growing Japanese quails as affected by dietary ginger and 

cinnamon oils supplementation 

Carcass traits (% of pre-slaughter weight) Item 

Gizzard Heart Liver  Giblets Dressing Carcass 

0.16ab ± 2.58 0.04 ± 0.87 0.27 ± 2.79  0.36 ± 6.24 0.53ab ± 76.59 0.20ab ± 70.35 Control 

0.11b ± 2.14 0.08 ± 0.88 0.60 ± 2.89  0.63 ± 5.90 1.89ab ± 74.93 2.47ab ± 69.02 Antibiotic (0.5g/kg diet) 

0.17b ± 2.24 0.05 ± 0.88 0.04 ± 3.04  0.19 ± 6.17 2.84ab ± 75.79 2.66ab ± 69.62 0.5 ml GO/ kg 

0.12ab ± 2.30 0.06 ± 0.85 0.46 ± 2.40  0.48 ± 5.55 0.69ab ± 78.33 0.30ab ± 72.79 1.0 ml GO/ kg 

0.34ab ± 2.54 0.03 ± 0.91 0.40 ± 2.70  0.59 ± 6.16 1.55b ± 73.90 1.92b ± 67.75 0.5 ml CO/ kg 

0.09ab ± 2.29 0.10 ± 0.84 0.22 ± 2.97  0.28 ± 6.10 0.46ab ± 78.34 0.54ab ± 72.24 1.0 ml CO/ kg 

0.10a ± 2.77 0.05 ± 0.78 0.35 ± 3.03  0.29 ± 6.57 0.95ab ± 77.50 1.12ab ± 70.93 0.25 ml GO+0.25 ml CO/kg 

0.20ab ± 2.43 0.05 ± 0.78 0.12 ± 2.83  0.34 ± 6.04 1.98a ± 79.50 1.75a ± 73.46 0.50 ml GO+0.50 ml CO/kg 

* NS NS  NS * * F. test 

- GO: ginger oil; CO: cinnamon oil. 

- Means in the same column within each classification bearing different letters are significantly different. *= significant (P<0.05) and NS 

= Not significant. 

 

based on maize and locally cereals. Symeon et 

al. (2014) found insignificant differences in the 

percentages of liver, heart and gizzard have been 

found in broilers after the dietary supplementation 

with cinnamon oil. 

In contrast, Alcicek et al. (2004) and Zhang 

et al. (2005) demonstrated that, broiler chicks 

which fed essential oils combination extracted 

from herbs showed significantly higher carcass 

weight compared with those fed basal diet. 

Dieumou et al. (2009) found that liver 

percentage of broilers decreased (p<0.05) in 

garlic oil treatment as compared with chicks fed 

ginger oil and control. Also, Ramadan (2013) 

found that percentages of heart, gizzard and 

spleen were not significantly affected by 

essential oil supplementation in the diet.  

It could be concluded that GO and CO could 

act as a good alternative to antibiotics in 

growing Japanese quail diets. 
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 امًـً اننــانــابــمان انيـــــً أداء انســـــــة عهـــرفــــم وانقـــــــــة زيث انسنجبيـــــافــــر إضــــــجأثي

 محمد عست عبد انحق -زينات عبد انجىاد إبراهيم  -عادل إبراهيم عطية  -إيمان مصطفً أحمد 

 مصش - خامعت اىضقاصيق - مييت اىضساعت - قسم اىذَاخه

عيّ أداء اىىمُ )َصن خسم  تحيُِ َاىضيُث األساسيت فّ اىعييقزي اىخدشبت ىذساست حأثيش إضافت اىمضاد اىأخشيج ٌ

حم  ،زائّ( َصفاث اىزبيحت ىيسمان اىياباوّ اىىامّغاىغزاء اىمسخٍيل َمعامو اىخحُيو اى ،َصن اىدسم اىيُمّ ،اىطائش حّ

طائش ىنو  51منشساث ) 0معامالث َمو معاميت قسمج اىّ  8ىّ إسبُع عشُائياً أسمان ياباوّ عمش طائش  063حقسيم 

َىّ عيّ عييقت بذَن اىمدمُعت اال تحم حغزي ،ان ىنخاميج مدمُعاث اىخدشبت وفس مخُسظ اىُصن اىمبذئّ حقشيبام، منشسة(

 ،عييقت مدمخم/ 3513يقت مضاف ىٍا مضاد حيُِ اىمدمُعت اىثاويت حم حغزيخٍا عيّ عي، عييقت اىنىخشَه(اِ اضافاث )

اىمدمُعت  ،مو صيج اىضودبيو/مدم عييقت 553مو َ  3513اىمدمُعت اىثاىثت َاىشابعت حم حغزيخٍا عيّ عييقت مضاف ىٍا 

اىمدمُعت اىسابعت  ،/مدم عييقتمو صيج اىقشفت 553مو َ  3513ىٍا اىخامست َاىسادست حم حغزيخٍا عيّ عييقت مضاف 

، (5:5مو / مدم عييقت خييظ مه صيج اىضودبيو َصيج اىقشفت ) 553مو َ  3513َاىثامىت حم حغزيخٍا عيّ عييقت مضاف ىٍا 

/مدم عييقت  مو صيج اىقشفت 35.1ج اىضودبيو َ مو صي 35.1َبيىج اىىخائح ان مخاميج اىسمان اىمغزاي عيّ  ،باىخشحيب

خم مضاد حيُِ/مدم  351فّ َصن خسم اىطائش اىحّ باىمقاسوت باىمدمُعت اىمغزاة عيّ عييقً بٍا  ةسديج أعيّ صياد

ميحُظت فّ َصن اىدسم اىيُمّ ىيطائش فّ اىمدمُعت اىمغزاة عيّ عييقت ححخُِ  ةصياد مما أظٍشث اىىخائح َخُد، عييقت

/مدم عييقت مو صيج اىقشفت 35.1ج اىضودبيو َ مو صي 35.1عيّ مسخُياث مخخيفت مه صيج اىضودبيو أَصيج اىقشفت َ 

اخخالفاث مبيشة فّ اسخٍالك اىغزاء بيه  مما ىم يسدو ،/مدم عييقت خم مضاد حيُِ 351عيّ  باىمقاسوت باىمدمُعت اىمغزاة

َحم حقذيش افضو معامو ححُيو ىيغزاء فّ اىمدمُعت  ،اسابيع( 1-5َ 1-0 ، 0-5اىمعامالث خاله فخشة اىخدشبت )عمش 

عت ش اقو معامو ىخحُيو اىغزاء فّ اىمدمُبيىما حم حقذي ،مو صيج اىقشفت/مدم عييقت 553اىمغزاة عيّ عييقت ححخُِ عيّ 

اىزبيحت باىشيش  ،ضافت اىّ وسبت مال مه اىزبيحت صافّ بذَن حشييشباإل ،/مدم عييقتخم مضاد حيُِ 351اىمغزاة عيّ 

َيمنه االسخىخاج ان صيج اىضودبيو َصيج اىقشفت حعخبش بذائو خيذي  ،َاىقاوصت حأثشث بمعامالث اىعييقت بشنو ميحُظ

 اىحيُيت فّ عالئق اىسمان اىياباوّ اىىامّ ىيمضاداث
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